
international institute ;of agriculture 

BBBSiU 0? AGRICmtOTAI, iNTEIWGENCa AND PianT DISEASES 


lONTHLY BULLETIN 

F AGRICULTURAL INTELLIGENCE 
AND PLANT DISEASES 


a V. -- NUMBER 12 


DE:CKMBE;R 1914 



♦ Rome: printing office of the institute. 19x4 


# * « * 




In quoting articles, please mention this BULLETIN. 


contents 


First Fart : OEIGINAI, ARTICI^KS, 

;i, Fedkrico. The Forests of Chile 

FER, IstvAn. The Development of the Dairy Industry in Hungar>' 
JAKOB, The Control of Plant Diseases in Sweden 


‘ 1542 

« i54t‘ 


Second part : ABSTRACTS. 

AGRICULTURAL INTFXUIGENCE. 

I. — General Information. 

nzAiiON OF Experimentaj. and Analyticat. Work. — 10S6. Report of the Work of 
le Experiment Stations and Experiment Fields of Annam, 1913. 


II. — Crops and Cultivation. 

а ] General 

ULTURAL Meteorology. — 1087. The Climate of Ethioiha. 

i^Ysic?, Chemistry and Micropiology. — ro88. Estimation of Phosphates in Soil 
xtracts. ~ 1089, Azotobacter in Connection with Nitrification. 

WENT Improvements. Drainage and Irrigation — 1090, Overhead Watering 
lant. — 1091. Irrigation Scheme for Sind : Development of Cotton. 

JE AND Methods of Cultivation. — 1092. Experiments in Tilling the Soil by Means 
' Explosives. 

RESAND Manuring. — 1093. Relative Effect of Lime as Oxide and Carbonate on Certuiu 
5 ils, — ■ 1094. Duration of the Action of Manures. — 1095. Prohibition of the Collection 
■ Guano in the Ballestas Islands, Peru. — 1096. Recent Inoculation Experiments on 
h?iu Sphagnum-Moor Soils, with Various Cultures of Bacteria of Leguminosae, 

^97. Consumption of Fertilizers in South China. 

б) Special 

^Ttcral Botany. Chemistry rnysiOLOGY of Pl.ants. — 1098. Fractional 
^alysis of Wheat. — 1099. Studies on the Mulberry — noo. Methods of Estimating' 
artohydrates : II. The Estimation of Starch in Plant Material. — iioi. Estimation of 
^<hocyanic Acid in Peeding-Stuffs and its Occurrence in Guinea Com — 1102. Some 
‘^sory Factors in Plant Growth and Nutrition. 



IV 


CONTENT? 


^^asculatij 


Ptjwr BkeedwG. - no3. I^- and Dense-Eard Wheats. - 1104. Cm the 
Qiaat Maize in Serbia. — Ii05- Alfalfa Hybridization. 

AGMCULTOTtAL SEEDS. - iio6. The ControUing InSuencerfCMbon Dioxide in n, 
tion, Donnancj. ahd Germination of Seeds. - 1107. Tree Growth and Seed. 

Cekeal and PtmsE Chops. — ttoS. Studies upon Influences aff^mgthe Protein Coetat 
Wheat. - 1109. Variation of Gluten in Wheat Flour and Graim - i„o. 
with Autumn-sown Crops in Ontario, in 1911. — mi. On the Botanical Origin off 
tivated Ricer. 

Forage Crops. Meadows and Pastures. — m2. Accumulated Fertility of Grassland 
Consequence of Phosphatic Manuring, 

Fibre Crops — 1113. Cotton in South Africa. — 1114- State ini 

dagascar'. — 1115. Agave Sisalana and Fourcroya gigantea in Cape Verde. 

Crops yielding Oils, Dyes and Tannins. — 1116. Seeds of Tftcfetha from the Nigerian Sud 

RUBBER, Gum and resin plants. - 1117- Recent Data on Rubber Plantation.. - mU 
ber • Tapping and Tapping Systems. 

Sugar Crops. — 1119. The Use of Sweet Sorghum as a Source of Commercial Sugar 01 
Fodder. 

STIMULANT, Aromatic, Narcotic and Medicinal Crops. - Jea : Manuring at Pu, 
niva — 1121 Irises used in Scent-making. — 1122. Effect of Shading on the TransTriiai 
and Assimilation of the Tobacco Plant in Cuba. - 1123. Medicinal Plants in South.^r 

Market Gardening. — 112+. Market Gardening m Spam, 

Fruit Oro^^tng - 1125. A Kaki aasslfication. - 1126. The Siamese Seedless Poado 
1127 Pfosapis julifloraand P, pubescent. 1128. The Jaboticaba [Myrciana]. -1,25. 
nuTial Experiments with Coconuts at Peradeniya. - 1130. Manuring of Bananas. 

Forestry. — 1131. A New Oak for Breeders: Quercus insignia. — 1132. West Indian Bow 
1133. Experiments on the Grazing of Woodlands. 


III. — ErvE STOCK AND BREEDING, 
a) General. 

HYGIENE -- 1134. The Hygienic Significance of Acid-Reimet Bacteria in the Udte d C 

HYGIEOT. 3^ by lorgtam hakpeme. - 1136. Modifleations produced in lheA.1 
Bacterid brSiaWieW Rays. - . 137 . Pyroplasmosis in Chttle in Hnn^ .. . 

Means of Control. — 113S. Preventive Inoculation against Sheep and S\vine Pa 
1139. Studies on Fowl Cholera : the Inheritance in Rabbits of Immunity to InfccUou 
the Bacterium of Fowl Cholera. 

anatomy and PHVSlorxiGV . Genehaut,es. - “40 on Ovariotomy m 
tious on the Mammary Glands and the Inte.mil GemW Or^ . 
tors Controlling Fertility in Domestic Animals. — 1142. Research 0 
of Energy in the Domestic Fowl. 

FEEDS AND Feeding. - ii43- The PreparaUon of 

Polygonum lapathiiolium. - 1145- Influence of and 5, ^ 

Ucuc and Butyric Hays. - .146. The Food of Eqri. 

loHum Beans. - ii47- Statistics of ^ntish Feedmg Tn^s ^ 

Theory. — 1148. Feeding Experiments with Whole Milk and Sk 
Substitutes. 

b) Special. 

HORSES, asses and Mules. - 1149- The Breeds of Horses 

CATTLE. - 1150. Holstein Milk Yield. 1151- Economical CatUe Feed g 

SHEEP. — 1152. Origin of Karakul Sheep. 



CONTENTS 


V 


-I153' 


Pasture and Grain Crops for Hogs h 


in the Pacific Northwest. ~ 


H 54 . PigPeed- 


in Germany. 

5S — ii 55 ‘ Apiculture in Uganda. 

rffoRMS. - i 156- The Silk Weaving Industry of Amarapum Burma , , c, -d 
^ ^riculture in Cambodia. ^ ~ " 57 . Rt^arches 

— Farm Engineering, 

machinery and implements - „58. Motor Tillage Machine with Oscillat 

ing Spades turning sideways. - 1159. Rapid Drying and Preservation of Wood bv N^nnt 
Electrical Process, - n6o. A Latex Hydrometer. - 1161. New Water-raiding DevS 
1162. Review of Patents. ^ - 

UJijfC Construction, — 1163. Bold Concrete Dam. 


V. — Rural Economics. 

( On the Selection of Crop Rotations. ~ 1165. Statistical Data on the Economy of the 
Farms belonging to the Cooperative Book-keeping Association oi Konigsberg in Pnis 
sia. - 1166. ComparaUve Cost of Food for a Heifer, Stall-fed or at Grass up to her First 
Calving, — 1167. A Metayers’ Family in Chianti, Tuscany. 


VI. — Agricultural Industries. 

L'sntiES DEPENDING ON PLANT PRODUCTS. -- 1 1 68. The Origin, Quautitv cuid Signification 
of Lactic Acid in certain Italian Wines. — 1169. Spanish Wines. — 1170. The Wines of 
Idtria. — 1171- Influence of Nitrogen Compounds on the Vulcanization of Rubber. 

.’sreiES DEPENDING ON ANIMAL PRODUCTS. — 1172 . The Causc of Acidity in Fresh Cow’s 
Milk, and a Method for the Determination of Acidity. — 1173. Ability of Streptococci to 
Sun ive Pasteurization. — 1174. Action of Bacteria on the Ripening and Flavour of Cheese 
afthe Cheddar Type, — 1175. The Part Played by Micro-Organisms in the Ripening and 
in the Production of the Pungent Flavour of Briudza Cheese. — 1176. The Phosphorus 
Content of Casein. — 1177. A Comparison between the Fat Stock and the Carcasses ex- 
hibited at the Smithfield Show, 1913. — 1178. Quality in Wool. — 1179. Libyan Hides and 
Skins. 

icixTiiML Products ; Preserving, Packing, Transport, Tr.vde, - 1180. Experiments 
mi Storing Swedes during the Winter, in Denmark. 


PEANT DISEASES. 

n. ^ Diseases not due to Parasites or of Unknown Origin. 

‘^her Notes on a Disease ot Red Clover in Tuscauv. - 1182, Blossom-end Rot of To 
Bialots, 


III. — Bacterial and Fungoid Diseases. 

- 1183. Contributions to the Cryptogamic Flora of Thuringia. — 1184, Contri- 
on to the Mycological Flora of Serbia — 1185, PelHculaHa Koleroj^a injurious to Coffee 
r Rico. 

Contribution to the Morphology and Life^History of Pestalozzia funerea Desm. 
and Fungoid Diseases of Various Crops. — 1187. Puednia Menthae on Mentha 
W Ib Hungary. — n88. American Goo5el)cny Mildew in Italy - 

. 5 yhchnus Burnati, a New Fungus on the Vine in .Switzerland. 



VI 


CONTENTS 


1 190. Parasitic Flowering Plants on Para Rubber Trees in Negri Sembilan, F. m g ^ 
perimeuts on the Food Requirements and Growth of Couch {Agropyron repetis] ^ 

V. — Insect Pests. 

Generalities. — 1192. New Coccidae in Japan. 

of Prevention and Control. — 1193. New Species of H3mienopteroT:s Pa^- i 
Heliothis armigera and Caradrim extgua in Russian Turkestan. 

Insects Injurious to Various Crops. — 1194. Dichomeris ianthes, CcUopsilia crocak 
Catachrysops pandava, injurious to Euceme, Cassias and Cycas in Ceylon. — 1195 
Pests of Camphor in Ceylon. — 1196. Outbreak of Malacosomd fragilis in Cnlilomi * 
1197. Fhloeoiribus scarabacoides and Hylesinus oleiperda. Beetles injurious toOlivesi 11 
Arezzo District, Italy. — 1198, Tdropium gabrieli var. crawshayi on I^rehin England 


The Bureau assumes no responsibility with regard to the opinions and the rc»« * 
mitlined In the BuUetio. 

The Editor’s notes arc marked (£rf.). 



FIRST PART. 

ORIGINAL ARTICLES 


The Forests of Chile. 

by 

Federico Albert, 

Inspector General of Forests, HurUing and Fisheries, Santiago. 

Of the 185 939 400 acres which constitute the whole area of Chile, 
107 750 acres are covered with forest. The distribution of the forests 
en* irregular and is made clearer by dividing them into the following 
forest regions : 

hiion L — From the northern frontier of the Republic as far as 
tal, including the provinces Tacna, Tarapaca and Antofagasta, of 

i ll only from o.oi to 0.03 per cent of the area (in all 52000 acres) 
ooded. The forests are composed of Prosopis Tamarugo, Cordiade- 
ivi and other less important species. 

//. — From Taltal to the river Choapa ; this includes the 
inces Atacama and Coquimbo, of which only from 0.3 to 2.5 per cent 
ill 226 600 acres) consists of forests. The trees here are Gourliea de- 
em, Caesalpinia brevijolia, Porlieria kygrometrica, etc. 

III. — From the river Choapa and to the south as far as 
ilaule. This district includes the provinces Aconcagua, Valparaiso, 
thgo, O’Higgins, Colchagua, Curico and Taltal, with a total of i 732 000 
s of forest ; in the first four the forest area does not exceed 5 to 8.5 per 
1 ^^'hile in the last three it may amount to 12 or even 17 per cent. The 
stsof the first group of provinces contain only Acacia Cavenia, Bellota 
Ouilla^a sapoitatia^ Mayteitus Boavia, Littea caustica, Boldoa 
Cryptocarpa Peumus, Drimys Winteri, Prosopis Siliquastrum 
other secondary species, while in those of the three last we already 
l^ter Notkfagus macrocarpa, N. ohliqua cindiN.Domheyi,Gevuxna 
Kageneckia oblonga and Lihocedrtts chlensis, with other less 
ortatit species. 
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Region IV. — I^rom the river Maule to the river Valdivia, 
ing the provinces Linares, Maule, Suble, Concepcion, Arauco, Bio-j 
Malleco, Cautin and a large portion of Valdivia, with a total ot 5700 
acres of forest ; the percentage reaches from 17.5 to 35.5. The abunda 
of forests increases in the following order : Valdivia, Bio-Bio, Mall, 
l^nble. As far as the river Bio-Bio, the exploitable timber is furnished 
the following species ; Acacia Cavenia, Quillaja sapomria, MaytenusEoar 
Litrea causticc., Boldoa fragrans, Cryptocajpa Peumus, Drimys 
Nothofagtts obliqua, N. Dombsyi, Gevuina Avellana, Persea Lin^ut; 
the south of Bio-Bio, Acacia Cavenia Quillaja sapomria 
while in addition are found : Lomatia dentata, Myrceugenia apiad^ 
Podoc^rpus andina, Prummpitys ekgans. Araucaria imhicata, Abli 
fagus procera, Laurelia aromatica, Myrceugenia Luma, ^'otkoj^i 
Pumilio, Libocedrus tetragona, Myrceugenia Temu, Myreeu^enk jli 
iiflora, and other less important species. 

Region V. — This extends from the river Valdivia to the penins 
Taitao, including the provinces Valdivia (southern part), Chiloe andU 
guihue, with a total of ii 145 000 acres of forest (40 per cent of thewb 
area of the region). This region is already outside the range of Ahu^s. 
imhricata, Nothofagus procera and Laurelia aromatica, while Noikk 
obliqua, Maytenus Boaria, Libocedrus chilensis, Nothofagus Dombeyi, h 
Lin^ue and Podocarpus andina are not found beyond the Chacao can 
on the other hand the following begin : Embothnum coccinemn, Ci 
cluvia paniculata, Weinmannia trichosperma, Sophoxa teirapiera, Mjri 
<*enia Meli, M. planipes, Tepualia stipularis, Maytenus maoelkn 
Nothofagus \itida, N. betuloides, Libocedrus tetragona, Fiizroya 
Laurelia serrata, Eucryphia cor di folia, Podocarpus chilim, Loni 
ferruginea and other species in small numbers. 

Region VL — This comprises all the territory of Magellan as 
as Tierra del Fuego, and has some 20 million acres of forest, or about 30 
cent of its ar^a. These forests consist of the trees mentioned as occ 
ing south of the Chacao canal, with the exception of Nolhofagus m 
and Lomatia dentata, but gradually the number of all the trees decre 
till there remain only Nothofagus beUdoides and Maytenus mgdk 
and some species of Myrceugenia as stunted shrubs. , , , . 

From the area of 38 million acres classed as forest, must be deduci 
8 908 200 acres used as pasture, 18 576 95^ acres which produce tovs 
only, and 6092 180 acres which only supply stakes and sniallwQ. 
therefore remain only 5002 110 acres which can be exploited lor 

timber. . . 

A very important fact which merits consideration also is 01 

38 million acres covered with forest, 20 million acres are <r 

land, about 7 1/2 million acres are under forest that is ^ 

or are pasture, or of uncertain classification and only ^ 

on true forest land. On the other hand, nearly 10 milhoti ^ r ^ 
forest land which were formerly wooded are now complete^ 
greater part being eroded and worn into gullies by rain, 
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I tone under the category of waste land. The immoderate deforesta- 
practised for the Purpose of obtammg fuel, and the irrational system 
iltivating steep slopes liable to slip under the influence of heavy rains 

the present existence of 153 000 acres of dunes and the want of 
gi for irrigation, drinking purposes, etc., wliich prevails in the spring 
autumn* 

exploitation of the existing forests requires means of transport 
alteration of river courses, construction of roads and a thorough 
ein of railways. Only concerns with abundance of capital (which 
gr is lacking m our country) could undertake such operations all the 
eas the State does not possess the necessary funds to carry out the 
k at its own expense. Wealthy foreign capitalists are therefore required 
iilc, where they will find an extensive ar:d lucrative field for the 
elopmcnt of their trade. 

Generally wood in Chile is sold green as soon as it has been felled ; 

5 badly worked, or hastily piled up, so that it arrives on the market 
ped, cracked and out of shape. 

There are only a few firms which have drying apparatus and it is necess- 
to encourage and increase such plant, in order that the wood may be 
orted in the best condition possible. The consumption of the country 
iGt sufficient to absorb the enormous amount wliich should be produced 
the fore.sts in the next few years. The export of wood should be based 
la transport by sailing ships, which is more economical than transport 
steamers, all the more, seeing that at present there are ro means of 
ning steam freights, which are very high, amounting to from 30 to 
shillings per cubic metre (35 cu. ft. ) from Chile to Europe. 

The two first forest regions were exclusively engaged in importing, but 
are now beginning to export pods of Prosopis Siliquasimm, which 
Itain from 35 to 5^ per cent, of tannin ; they give a tawny yellow colour 
ither and render it supple. Cordia dccandra, already rather a rare tree, 
s a yellowish brown w'ood with pretty black markings and is used for 
nental veneering. The wood of Porlieria hygrometrica can be used 


agravmg. 

The tliird forest region also has to import wood ; it furnishes the bark 
sapomria, which contains from 15 to 25 per cent of saponin 
largely exported. For furniture making are used the wood of Bel lota 
Jiti, Maytemis Boaria and Drymis Winieri, while the wood of Pro- 
Siliquastrum is used by the cabinet-maker and enlay'cr ; it resembles 
of Cordra dccandra, but is already very rare. Acacia Cavenia might 
sed for ornamental purposes, but is generally burnt for charcoal or 
is firewood or by the wheelwright ; the same applies to the wood of 
cciustica and Pyosopis Siliguastnim. The leaves of Boldoa jragrmis, 
•Is extract, the well-known boldoina, a remedy for diseases of the liver, 
^hiial and digestive systems and also for internal parasites, should be 
«ant articles of export. The present stock of Nothojagus^ obliqua, 
^^^ocarpa and Libocedtus no longer suffices for the most pressing needs 

le district. 
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The fourth forest region, in its part to the north of the river 
only exports Quillaja saponaria bark, for it does not produce ^ • 
wood for cabinet-making even to supply its own requirements, and is Kr 

to obtain it from the provinces south of this river. These, which' 
usually called “ Ta Frontera possess the richest forests of thek 
In the first place we may mention as growing there : Nothofagu^ ^ 
yielding a dark red wood, hard and heavy, which lasts for 25 years and ^ 
in the groand, and is more resistant than that of most pines and is 
used for beams, planks, wharves and piles. 

Nothofagm Dombeyi, when its heartwood is of a dark red cole 
shot with pale reddish or greenish hues, is as durable as N. ohliqua an 
little harder ; in the trade the two timbers are confused. The pink .Voi 
fagus Dombeyt does not last long, while the white form, which coveisk 
tracts of country, could, owing to its low price, be used advantaoeou 
in the chemical manufacture of cellulose, but its lack of durability rend 
it of doubtful value in the mechanical process where cylinders are o'; 

The wood of Notho fagus procera, which is dark red with a slight vie 
reflection, is a little less hard than that of N, obliqua ; it is durable, « 
to work and polish, does not break and is the material most used ia 1 
interiors of houses. On account of its good qualities, it is difficult to S 
a substitute. Doors, furniture and windows of this wood last indefinite 
it is also much used for small casks for ordinary wunes and in coopen 
generally. It is perhaps the best w ood for the above-mentioned purpos 
The wood of Laurelia aromaiica is of an ashy yellow colour, sometii! 
with dark spots or lines ; it warps and is not very durable in damp, t 
is much used, and with good results, for the interiors of houses andlorfi 
uiture. 

Persea Lingue wood is reddish, pinkish, or yellowish, sometimes 
pretty dark rays. It is heavy, hard, elastic and fibrotus and adapted 
all purposes. As it retains dyes well, this product is used in the imitati 
of “ nogal ”, caoba ”, etc., and is wdth good reason much appreciated; 
the country. 

The wood of Podocarpiis andina is of a lemon-yellow colour, lessh 
and more supple than the preceding products, and is used in the into 
of houses both by the joiner and the carpenter. It is not very plenril 
Libocedy}is wood is yellowish white with pale brewn ravs, aW 
reddish in the centre ; it is supple, elastic, fibrous, perfumed, does not deo 
and is used for all kinds of building, furniture, carpentry, beams, pos 
props, etc. It is much appreciated in the country, but difficult to exph 
because it grows on slopes far from all means of transport. I 

Myreeugenia Luma yields a dark red, heavy, very hard, elastic 
which does not decay and is most suitable forwheelwright'saiidcatpe« j 
work, especially in the making of poles, w'heel spokes, stakes, etc. j 
The w ood of Ayaucaria imbricata is whitish, a little yellowish, supfl 
hard and durable ; it is employed for all kinds of structuTes, 
posts, and even beams, but as the tree grows on the summits 0 1 
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it has only lately begun to be exploited. The seeds of this 
,s an article of food for the peasantry during much of the vear 


rbefoUowing would be very valuable woods for furniture, veneers! 
Jig, etc., both in Chile and abroad : Gevuim Avellana, Lomatia deMa 
0pitys and Drimys Winteri ; but, on account of the fashion 
ing foreign products, these will not be appreciated at home as they 
'I until the appreciation of the exported timber shows that we have 
ightly valued our national riches. 

The barks of Per sea Lingue and of Drimys Winteri are decidedly 
rtant, and might be even more so ; these are richest in tannin {15 to 
j cent) when they are thinnest, and are stripped from the trees at 
jidof inter or in early spring. This bark is the best adapted for 
itig leather for soles. 

rhe fifth forest region, in spite of its abundant forests, imports some 
erof NGthafagus obliqua, N. procera and Persea lingue from the fourth 
as well as Weinmannia trichosperma, Caldchma paniculata, So- 
[tetraptera, Myrcetigenia Mcli^ Tepualia siipularis, Enayphiti cordi- 
irAUurelia, The other species are not yet well enough studied and 
% and are of less industrial importance. 

fhe wood of Fitzroya patagonica is light red or reddish brown ; it is 
elastic and soft, but firm, fibrous and almost without knots ; it docs 
ecay, is easy to cut, and docs not warp or split. It is used for all kinds 
fork: furniture-making, carpentry, cooperage, musical instruments, 
ingcases, and especially for building in the south, as well as for sheds, 
tions and roofs ; it is also exported abroad, This wood is much appre- 
d, but cannot be sufficiently exploited on account of the difficulties 
msporting the giant trees from their habitat in the high mountains. 
Likeedrus fetragona and Podocarpus andina of the south replace by 
jiiality of their wood the similar species which are found further north. 
yothfagus niiidus and N. betuloides cannot in the same way replace 
')liqua of Ta Frontera, with which they have nothing in common but 
popular name, for their wood rots, splits, warps and spoils. In the 
way, Laitrelia serrata cannot replace the Frontera " laurel ”, for, in 
tion to other defects, it is less durable and has a strong smell. 

The wood of Eucryphia cordifolia is dark reddish, hard, heavy, resist- 
te not decay in water, but rots when in contact with the soil. It 
in houses for carpentry, joinery, cabinet- making ; also, with vary- 
results, for the piles of quays and for props, stakes, wheelwright’s 
‘<etc. The bark of this tree gives a hard leather and contains as 
h tannic acid as that of Persea Lingue, or more, 
f'or fiooring and high-class furniture the following woods can be 
^omxtia terruginea, Embothrium, Sopliora, 1 epuaha', as well as others 
■1^ have been mentioned above, such as Gevutna, Lomatia deniaia, 


beams can be made from the wood of Caldcluvia and Weinman- 
posts from the latter as well as from Sopkora, Myreeugenia Meh 
; while Pr umno pity sL Gevuim, Embothrium, Myrceugenui 
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planipes, M. multiflora and Maytenus are used in car^ntry, and ilf^J 
genia Meli, Persea and Sophora for carts and wheelwriglit'swork;tijtl 
“ curam" more or less replaces Nothofagus procera for these ptJ 
Good charcoal can be obtained from Myrceugenia Luma, Caldckvia^^ 
mannia, Sophora, Myrceugenia Meli, Tepualia and Eucrypkia ; 
latter are used by preference for building timber. 

All this would be very satisfactory, were it not that the least qs 
species are the most plentiful and grow largest, while the most useful 
the rarest and smallest, with the exception of Myrceugma Lum 
M. Meli : these are fairly plentiful and form from 6 to 9 per cent of 
forest trees, while the other species only amount to 0.5 or at most 2 
cent of the whole. 

The sixth forest region already imports much more timber of A’t 
fagus ohliqua, N. procera and Persea than the fifth region, although it fig 
as possessing half the forests of the Republic : it also takes from the; 
forest region small quantities of the wood of Lihocedrus, Fitzroya, H 
mannia, Caldcluvia, Myrceugenia Meli, Pepualia and other trees, thou[ 
possesses the same species ; this is owing to the want of means of conua 
cation, and to the fact that the trees decrease in size and become i 
irregular as they approach the south and gradually disappear, 

There is a large field for exploitation and trade in the native timber! 
which make up about 40 per cent of the forests in Magellan, but it i 
be borne in mind that lack of means of transport, the steepness of thel 
the many new species unknown in the wood trade, and the present 
future high freights necessitate that the exploitation of these nati 
riches should be undertaken by large firms. 

The study of Chilian timbers shows that there are very few soft, sup 
kinds like Fitzroya and Lihocedrus, but that, on the contraiy% hardliei 
species abound ; further, there is no substitute for oak for making ca 
for fine wines. This accounts for the importation, in 1912, of i ]{ mill 
cubic feet of* pine wood (chiefly Oregon pine, Pinas taxifolid) 
value of £ 160 000, of which 91 per cent came from the United Sti 
and onl}' 9 per cent from Europe. The same thing occurs in tje c 
of oak staves, of which 1500 tons, worth £ 8000, are imported, f 
value of the exported wood is only £ 23 000. With good managcD 
and administration, the value of these exports might amount to near 
miUion sterling, and be a source of considerable revenue to the com 

Attempts are being made to supply the want of soft wood m 
planting rows of poplars, but their wood wUl never adequately rep 

deal for general use. . ,1 hv s 

Plantations of pines on a large scale have only been , 

coal-mine proprietors, as at Lota and Curanilahue, whi e sma p ^ 
have been made by some of the more progressive 
planted by the State on the dunes of Chanco are a mere ( rop m 
as far as the present needs of the country are concerne a 
adequate provision for future requirements. Nearly all tn 
consist of poplars (usually Populus nigra), Finns insi^nis 0 
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as rapid production is preferred to quality, to the exclusion of 
\ieldiag gQod wood such as; Pmws canariensis and P. maritima, 
Ulus div^sicolor and E. resinifera, Cupresstis macrocar pa and C. to- 
f Ji0cia mlcinoxylon,^ Quercus pedunculata, Picea excelsa, Pinus 
and P- Abies, Picea, Larix, etc. It would be well worth 
to organise also in Chile syndicates, and national and foreign societies 
provided with capital, which could turn their attention to the pre- 
tion, good exploitation and re-planting of the forest land of the Re- 
c taking as a basis the best native species, and at the same time plant- 
acli exotic trees as are acclimatised and grow even better in Chile 
in their original habitat. 

fhe want of foresight as regards the preservation, exploitation and 
ation of forests is such, that any firm undertaking this work on a 
IS basis, can be assured of the future of its industry, all the more, 
oBe in the country thinks of future needs, and scarcely even considers 
Qt necessities. 


List of the trees mentioned above with their local names. 


Cavenia . ■ • 

espino comun. 

Myrceugenia apiculata arrayan. 

ijiii imbricata. - 

araucaria, pifion. 

,, Luma . luma. 

iiiersii . . • 

bdloto. 

„ Melt . . meli. 

jragrans . • • 

boldo. 

„ muUifiora pitra. 

\pitui brevifoUa. . 

algarrobo. 

., pianipes . peta. 

uvia panicwltiUi . 

tiaca. 

„ Temit. . temu. 

dccandra. . , . 

carbon. 

Nothofagus beiuloides . . roblc de Magellaries. 

ufya Peumus . 

peumo. 

„ Dombeyi . . coihue. 

s WiKteri . . . 

canelo. 

,, macfocarpa roblc de Colchagua. 

An’um coccineum. 

cinielillo. 

„ nitida . . r. de Chilo^. 

phia cofiifolia . 

ulmo, muermo. 

„ obliqua. , . roble pelUu. 

ja pata^onica . . 

aJerce. 

,, procera. . . rau^i. 

naAvdlam. . ■ 

avellano. 

„ Pumilio . nine. 

ieadecoHicans . . 

chanar. 

Persea Lingue lingue. 

uckia obliqua ■ . 

boUen. 

Podocarpus andina , . maniu. 

Ik aromaticn . , 

laurela. 

„ chilina . . maniu. 

UTTOUl. , . . 

huahuan, laurela. 

Porliena hygrometrica . guayacan. 

«irus ckiknsis . . 

cipres. 

Prosopis Siliquastrum. algarrobo. 

tetragona . 

dpres de Guaitecas. 

„ Tamarugo . . tatnarugo. 

tMtsfica .... 

litre 

Prumnopsttys elegans . lleugue. 

6w ientala . . . 

radal. 

QuiUaja saponariu , ■ quillai. 

imuginea, . . 

huinqne. 

Sophora tetraptera . . pelu. 

mBodria . . . 

maiten. 

Tepualia stipulari^- . . tepu. 

' n<igellanica . 

m. de Magellanes. 

Wemannia irichospema teniu. 
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The Development of t^e Dairy Industry in Hungary b, 

by 

Dr. IstvAn Koerfer, 

Chief of the Dairying Seaion of the Hungarian Ministry of Agriculture, Bwia^ 

Of late years the Hungarian dairy industry has altered its aims, 
merly it dealt chiefly with the various methods of utilizing the mi]]^ 
was produced, whilst at present, without giving up its old principli 
seeks to increase the yield of milk itself. 

According to the last census, Hungary possessed 2 800000 1 
which yielded about 808 million gallons of milk ; at a price of 
gallon, this represents a value of £ 19 867 700. For this estimate we 
taken as basis the average yield of each of the breeds as shown in Table 


Table I. — 

Average yearly yield of the various breed;;. 


! ! 

Average yearly yid 

Breeds 

Head : 

- 

--- 


Per 

cow, gals. 

Tub), 

Hungarian 

• 1 

630 000 

198 


Red spotted: 

Simmental & Pinzgau 

I 700 000 i 

330 

5610 

Gray Alpine 


396 

35 ^ 

Other breeds 


242 

704 

Buffaloes 

90 000 

176 



Total ... 2 800 000 

1 j 

— 

807 1 


In 1913 the value of the exports was as follows : 


£ 

Milk 443 034 

Butter 206 571 

Cheese 88 390 

Total . . • 797 995 


The rnilk and its products were exported to the foUowuig com 
Austria, Bosnia-Herzegovina, Germany, Switzerland, Italy, “ 
Rumania, Serbia, Bulgaria, Albania, Greece, Turkey in Europe ana m * 
Egypt, United Kingdom, Russia and United States. 


(i) Sec No, 678, B. July 1914 
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total exportation of milk, butter, cbeese and condensed milk cor- 
jnds to 36 029 532 gallons of milk. Comparing these figures with the 
^20000 gallons of milk produced and mentioned above, it will be seen 
otir milk represents 4-4^ pet cent of the total production, 

pilling the closing years of the nineteenth century there were still 
y communes in Hungary in which milk could not be disposed of at 
bing profitable prices. This fact induced the Ministry of Agri- 
ire to favour the institution of cooperative rural dairies . These were 
rst rather collecting centres than real dairies, the cream being taken 
he central dairies and the skimmed milk sent back to the members, 
ted by two joint stock companies, the central dairies are under the 
jol of the State, which subventions them. They produce butter of the 
est quality, much appreciated at home and abroad. The first central 
j- was opened at Temesvdr in 1899 and the next year others were 
ided at Dombrovdr, Veszprem and Szabadka. 

Three or four years after the organisation of these dairies, a certain 
ibei of the cooperative creameries, especially the larger ones, were no 
er satisfied with the sale of milk but started the manufacture of butter 
heir own account . At first this new departure proved very remunera- 
, especially when, owing to the foot-and-mouth disease and the lack 
odder, the yield of milk diminished considerably, both in Hungary and 
;he neighbouring countries. Nevertheless the foot-aiid-moutli disease 
ch raged in 1912 revealed clearly that the recent efiorts of the cooper- 
e dairies had not yielded good results. 

Since 1906 it has been a constant struggle, every year in one part or 
Lher of the country, sometimes against the drought and the shortage 
:odder, at other times agaist floods or foot-and-mouth disease. It 
, natural that these adverse circumstances should lead to an increase 
he prices of milk and butter, which in its turn caused the butter from 
Hungarian dairies, which until then had been for the most part in de- 
ad on the Austrian markets, to be gradually ousted by Danish butter, 
ch was preferred for both its price and its quality. The cooperative 
ries suffered great losses and at present a number of them have given 
making butter and limit their activity to the collecting and carrying 
Team. They have thus led to the creation of three new central butter 
ries in three counties. The management of these butter dairies has 
ognized that in order to improve the quality of Hungarian butter it 
s necessary to adopt all the measures suggested by the progress in science 
1 technique, and since then the cream has been pasteurized and pure 
ture starters have been used. 

Cooperative dairies do not develop to the extent that would be desir- 
ie for the progress of the Hungarian dairy interest. This is to be attn- 
W to the fact that in some parts of the country the small farmer is not 
avrinced of the utility of cooperative dairies. More than once it has 
PPened that small farmers have abandoned the cooperative dairy if m 
Maine commune some dealer has paid a fraction of a penny niore or 
P’’ ®ilk. Still, the commercial spirit of our small fanners is awakenmg, 
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and I hope that the principle of cooperation will gradually gain 
among the producers of milk. 

As for the production of our coop^ative dairies, the follou-ing h 
are available. Since 1897 cooperative dairi^^ have been founded in 
numbers ; in that year 34 cooperative dailies with 5937 shares pro^^ 
420 759 lbs. of butter ; their receipts amounted to £ 22 470, At the( 
of 1913, 573 cooperative dairies were in full activity; theytumei, 
4 730 000 lbs. of butter and their total trade amounted to £ 4ig 

The new tendency is to increase the milk yield of our cows, whidi) 
been judged insufficient. The average yearly yield of the country coj 
spends to 308 gals, per cow. Comparing these figures with the rest 
obtained in the States of Western Europe, it must be recognized that^ 
is still much margin for improvement in the production of milk iu Hung® 
The returns of the dairy industry in the States of Western and Xortlii 
Europe are twice as great, in Holland even two and a half times as gre 
as in our country. 

With a view to increasing the production, milk record assndatit 
have been organized. The field of their activity is in the county agrinil 
ral societies, where they act as sections for cattle breeding or milk record 

At present milk recording is carried out in 17 societies, in 36 distii( 
in which 17 000 cows belonging to 635 owners are submitted to method 
control. In one district to which the neighbouring herds are admitted,! 
inspector records the performance of about 500 cows. The inspect 
follow a three months course of instruction in milk control, which is I 
in one of the dairy schools and to which only pupils who have attende 
dairy school of the country and who are aquainted with the praetk 
dairying are admitted. In each county agricultural society, the sect 
of milk records registers the controlled animals in a local herdbook, and 
cows whose yield attains at least 660 gals, during one lactation are; 
admitted to entry in the national herdbook. In order to defray par 
the expenses entailed by the milk control, as well as the salary of theins] 
tor, etc., the ’societies or control sections receive in the course of tl 
years, a subvention of 2000 crowns (£ 83 6s per annum from iki 
vemment. ' The work of the record societies is under the supervision 
the Ministry of Agriculture, whose dairy section revises the results s 
in by the milk inspectors. The milk record societies held last year t 
first national conference, at which a proposal was made to foun a cen 
milk recording station as soon as milk recording has been instiW 
fifty districts. The duty of this station will be to control the wor 0 

sections. . f om the ix 

The record associations are very important in Hungary' itom 

of view of the increase of the production of milk. The 
in the country and abroad shows that the average yield or ea 
subjected to record increases by 44 gals, during the very rs 
if only 5 per cent of the stock of cows, or 140 000 hea , 
systematic control, the surplus of milk will be about 6 ^73 
fi 151 667, Besides the increase of milk yield systematic a 
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^ and the keeping of pedigree books, the artificial feeding of calves 
Q aimed at (i) ■ , . . 

)fl’iii§ constantly increasing importation of cheese, efforts 

also been made to start cheese factories. Nevertheless as the lack 
jdei ^d fke foot-and-mouth disease often hinder the increase of the 
iction of milk, cheese dairying has not yet made much progress. Be- 
this branch of the milk industry requires much more experience and 
lical knowledge and is more risky, than butter making, in u hich pro- 
is clearly noticeable. The recent increase in the consumption of butter 
2 to the high prices of lard. 

The kinds of cheese made in Hungary are especially Hungarian Em- 
al, Trappist, Romadour and Magyarovar, the latter resembling the 
cheese made in the north of Germany. This industry was introduced 
Hungary by Swiss cheese-makers who have established themselves 
;ie mountainous parts of the country and make handsome profits, 
iv these cheese-makers have established their factories by preference 
e western parts of Hungary, because in the South the demand for milk 
ncreased, its price has gone up and turning it into cheese is not remiin- 
ve. TheEmmental and Gruyere cheeses are for the most part made in 
lairies at Repcelak, Banoc and Nagyszecseny ; the soft dessert cheeses 
nade at Sarvar, Pusztador and Kisbk, and most of the Magyarovar 
5e at the cooperative dairies of Moson county. 

The number of milk ewes is about three million. (In 1913 the total 
her of sheep was 6 600 000) . Calculating on an average yearly produc- 
of 8.8 gals, per ewe, the total yield may be estimated at 26 400 oon 
, which, at 5.45 d per gal., are worth £ 600 000. The ewes' milk is 
in the manufacture of Brindza or Eipto cheese (2), much esteemed 
ad. In 1913, Hungary exported 55 4^6 cwt,, of it. of the value of 
6873. 

During the last ten years our exportation of milk and milk products 
not kept pace writh the increase of the production of milk, and this 
t be due to the increased home consumption of these articles. Only 
ort time ago, butter, especially in the provincial towns, was used only 
.essert, whereas now it has become a popular article of diet. 

The greatest consumer of milk is Budapest ; its 900 000 inhabitants 
Slime daily 66 oco gals., or about 0.6 pint per head. In the capital two 
it firms supply 33 000 gals, per diem ; one, which delivers 26 400 gals., 
iganised on a cooperative basis; the other, which sells 6 600 gals., is 
int stock company. The farmers send their milk to one of the Buda- 
: railway stations and sell it at 9 i and 9 ^ public 

515:^1/2^ per gal. for the best milk in bottles delivered at the consumer s 
se, and 15 or is for milk in cans. 

; Pt>r the last three or four years, among the other large cities of Hungary, 
Nar and Nagyvarad have also started municipal dairies ; but as the 


(M See Xo. 1029, B: Nov. 1914. 
See Xo, 1669, B. Dec. 1912. 


(W) 
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initial difficulties are not yet overcome, we cannot give exact data 
results. 

In Hungary the consumption of milk has considerably 
especially owing to the anti- alcohol campaign. The daily consnta^ 
per inhabitant may be estimated at a little over half a pint ; thus, ta^ 
the population of Hungary at i8 34 millions, the yearly consumption 
TnilV is 446 million gallons, or 55 per cent, of the total amount oi ^ 
milk produced. 

Basing our calculations on the available data and taking into co 
deration the prices of concentrated foods, we have been able to detem 
the cost of production of milk in this country, which is set forth in the ioB 
ing table : 

Cost of production of i gallon of milk. 

Daily yield 

gais . _ 


9.9 

7.9 



57 

1.76 4-9 

1. 4-4 

2.20 5 9 

4-4 

. . . . 4.9 

3.30 


The Control of Plant Diseases in Sweden 

by 

Prof. Jakob Eriksson, Stockholm. 


A. — Introduction. 

Many years have elapsed since Sweden began to take measuie 
the control of plant diseases. The first step in this direction wasfflai 
1876 by the appointment of a Botanist at the Experiment Stattoi 
Agricultural Chemistry attached to the Royal Academy of ^gricu 
and situated at Experimentalfaltet near Stockholm. For the app 
ment of the Botanist the Swedish Riksdag had voted a sum m 
this was renewed for a series of years. The Botanist a 
making, during the summer, botanical investigations ^ 

experiments carried out by the Station of Chemistry. u 
1876, the writer was named Botanist. ^ j. 

In 1886 a special Botanical Institute, that is 
Station for Plant Physiology (Vaxtfysiologiska Forsoksan 
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.ji by the side of the Chemical Station. In 1885 the Riksdag had 
^the necessary yearly funds for it. The Botanist became the chief 
L jew station and was entrusted with the drawing up of the detailed 
lotions and instructions for the 16 State Seed Control Stations, which 
approved, the former in 1886, the latter in 1888. The duties of the 
included also the inspection of these Stations during the years 1888 


JJ 1889 there was a disastrous attack of rust on the oats in Sweden; 
)tal crop of the whole country was about i6o ooo tons below the 
ge of the preceding ten years, ^ According to a proposal of the cliief 
^ Station, the Academy of Agriculture presented to the Government 
.Euary 20, 1890, the request that a sum of £ 550 be voted for iier\, 
ugh and extensive investigations into this rust during the years 
to 1892. On February 14 the Government granted the sum de- 
ed and the work began immediately. As assistant for this investi- 
1 Dr. G. J- Henning was attached to the Station up to April 1894. 
)n June 22, 1905, the American gooseberry mildew {Sphacroihecd 
was observed for the first time in a Swedish garden {at Blek- 
n the south of Sweden). In a short time the disease spread to several 
localities. In investigating the matter it was found that the disease 
)een introduced by means of gooseberry bushes which had been sent 
t some years previously from a Danish nursery. A leaflet was imme- 
Iv distributed to put farmers on their guard against the parasite, 
eptember 22 the Government enacted a provisional law against the 
rtation of gooseberry plants and fresh gooseberries into Sweden, 
le same time the chief of the Station addressed to the Governments 


i the countries of Europe in which gooseberries are cultivated, an 
ilto put themselves on the defensive against the approach of the enemy, 
le course of the following year (1906), the disease having invaded the 
ibourhood of Stockholm, further measures w^ere taken. The Govt rn- 
; allocated a sum of £ 55 for the control of the fungus. On 
mber 10 of the same year the Government prohibited, until further 
:s, the transport within the country of gooseberry plants or parts of 
is, with the exception of the fruit. By means of articles in a great 
ber of Swedish newspapers the public v/as warned of the danger that 
itened this important crop. The most rapid and efficient measures 
recommended for the eradication of the pest. Unfortunately this 
^1 remained without effect. During the succeeding years the disease 

i more and more ; at present it is frequent in most of the Swedish 
S- The laws against the importation and transport of gooseberry 
were repealed in April 1910. 

rce 1907 the Botanical Station has formed part of the Central Agn- 
Experiment Station (Centralanstalteii for forsbksvasendet pd 
rksomr^det) as Division of Agricultural Botany (Afdelnmgen 
^^tbruksbotanik). In 1907 also some changes were made^ as to 
etc., of the Station. A new piece of land for experiments 
new building were placed at its disposal. Since 1914 ^he Division 
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disposes of an annual budget of £ 973 los. Out of this sum th 
gets £ 410, with a periodical increase of £ 33 for seniorit^-^ 
assistant receives £ 165, and the laboratory help £ 38 ^ 

experiments £ 357 10 s. are set apart. 

On October 2, 1912, potato canker {Synchytrium endohioh^^, 
Chrysophlyctis endobiotica) was observed in Sweden. Efficient m 
were immediately taken to eradicate the disease, and apparentl? 
happy results (i). 

On October i, 1913, I retired, having reached the age limit fixed 
the law, and on April 24, 1914, my post was occupied by Air. E. j. 
professor at the Ultuna College of Agriculture. Mr. C. T. V. 
is at present attached to the Division as assistant. 


B. — Work of the Botanical Station at Experimentaifaip 


a) Various work. — During the first years, several experi® 
of cultures in solutions were made with the object of investigating tk 
fiucnce of certain mineral salts, considered poisonous, on certain pig 
But even as early as that some research on plant diseases was made. 

At the same period popular pamphlets on various diseases wtreiss 
such were papers on Nectria diiissrma, on Bxoascus Prnni, etc,;i 
were followed by the publication of special studies, for instance in : 
on Typhula graminiim, in 1880 on ScUroiinia Trijolimn, in i8^>3onG 
sporium herbarum, in 1884 on Phytophthora injestans, and in 1885 on ^ 
cotrichum graminis, Phragmidium subcorticium, ' Spkaerotkca pm 
Uncinula Aceris and U. Tulasnii, Aster oma radios urn, Fusidadiumk 
iiciim and F. pirinunt, Morthiera Mespili and others. In nSpoasuiuE 
of observations made in the course of several years on a great nni 
of the di.seases of various plants was published under the title of "S 
diseases of cultivated plants and the means of controlling them 

Since 1890, the presence of parasitic fungi in the samples sent to 
Station has been determined, and information as to the nature of tk 


seases and on the corresponding treatment is forwarded to the ss 
of the samples. Whilst the number of such samples rarely reacW 
before 1902, it has often been 300 and 400 during recent years. Theh 
figure was reached in 1907 when the number of reporters was 404 am 
number of specimens and questions was 537. 

Besides the above work, the officials of the Station have visitei 
various infected localities of the country to make investigations on the 
and to give farmers information and advice. 

b) Research on the rust of cereals. — In 1894 ^.nd 1^.95 
preliminary publications on certain results obtained during^ e . 
1890-1893 appeared. In 1894: “ Principal Results of ^ew ^ » 
into the Rust of Cereals ” (2), and in 1895 : " On the Specia iza 1 


(1) See /L July iyi3, p- 1006, and No, Pcb. 

{2) According to the wish of the author, the titles of articles pi 
are here translated. 


ibltolied in S« 
0 
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in Cereal Rusts ” , “ Favourable Influence of Cold on the Germina- 
nf the Spores of Certain Fungi . “ is the Rust-resistance of the 
lus Varieties of Wheat Constant or not ? " were published 
^ detailed account of the results obtained between the vears i8qo 
jgo3 was published m June 1896 under the title " Die Getreideroste. 
Geschichte uud Natur, sowie Massregeln gegen dieselben". The 
Report and the detailed account of 1896 were written by the 
and the assistant of the Station together. 

[q a series of more or less ample works published successively, after 
research, and written by the chief of the station, many subjects 
gcted with the rust of cereals were examined in detail. Among these 
cations may be mentioned the following: in 1896, " Which are the 
jes^diichcan communicate Rust to -Barberries? ", “New Research 
^Specialisation. Propagation and Origin of Black Rust ", and “ Bar- 
psBearinpnd Propagating Rust"; in 1897,“ Further Observations 
le Specialisation of Black Rust " New Observations on the Nature 
propagation of Crowned Rust “ Characteristics of the Brown Rust 
(reals " On the Duration of the Capacity of Germination of tlie Win- 
poresof Certain Kinds of Rust " ; in 1899, “ New Studies on the Brown 
I of Cereals " ; in 1900 and 1901, “ On the Origin and Spread of Cereal 
[by Means of the Seed"; in 1902, " Ist der Timotheengrassrost 
belbstandige Restart oder nicht?, " " On the Specialisation of Cereal 
pRust in Sweden and in Other Countries " ; in 1903, “ On the \'ege- 
|e Parts of Yellow Cereal Rust " ; in 1904 and 1905, “ Ueber das vcgc- 
; Leben der Getreiderostpilze ", ITV ; in 1905, “ Zur Frage der 
ebung und Verbreitung der Rostkrankheiten der Pflanzen ” ; and 
C18. " Neue Studien fiber die Specialisieriing der grasbewohnenden 
jnrostarten 

nth the preliminary communication of 1894 mentioned above, and 
ially with the detailed report of 1896, the question of the rust of ce- 


entered upon a new phase. • 

'rora that moment it became evident that among the rusts attacking 
immon cereals (wheat, rye, barley’’ and cats), six different species were 
distinguished, namely: P. graniinis, P. glumdrum, P. dispersa, P. in- 
P. simplex, and P. coronifera ; and for the commonest grasses, 
similar rusts of which had always been regarded as identical 
those of cereals, six other species : P. Phlet-praiensis, P . hromina, 
ropyrim, P. holcina, P. Triseti and P. coronata. 

In the two above-mentioned publications, the principles of the spe- 
atioii of fungi were set forth and discussed. In one and the same 
es of fungus several different strains may be distinguished; these are 
Kt from each other from the biological point of view, and arc called 
xaalised forms " (f. sp.): P. graminis, for instance, which attacks 
our cereals and also a great number of grasses, includes among other 
I tbe f. sp. Avenae, living on oats, Dactylis, AlopecurxiS, Milium and 
fn other grasses, but incapable of transmission to wheat, rye or barley. 
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In the full Report mentioned above, the whole life and cycle i 
tion of the different kinds of rust, as well as the essentially different 
of resistance of the various cereals to the various species of rusts ^ 
scribed in detail. ‘ 

The greatest care has been bestowed on the study of the hiber 
of these fungi and the appearance of new outbreaks of disease on the h 
ing yearns crop. It was believed that these two questions were comnV 
solved by the existence of winter spores, and that these spores livei 
changed until the following spring, when they germinated and gave ria 
new outbreaks of the disease. The new investigations did not, ho^e 
support this opinion generally accepted by the learned. The winter stx 
alone were not sufficient to solve the problem of hibernation, 
observations made in the course of several years led nie to suspect 
existence of an interior germ of the disease in the grain itself or in thevo 
plant grown from it. These suppositions were presented to the ^ 
for the first time in the works that appeared between 1897 and 1900, 
especially in the memoir “ On the Origin and Spread of the Rust of Cu 
by means of Seed ” (1900- 1901), 

In these publications the hypothesis was advanced that the k 
was present in the cell of the host in a special state ; that it lived o: 
the form of a plasma, and that it contracted a kind of simbiosis uitl} 
protoplasm of the cell. It is this association which has been called “ m 
plasm At a certain period of development of the host plant, dn 
a certain season, and when external conditions (heat, moisture, light, c 
are favourable, the mycoplasm abandons its state of plasm, issues 1 
the cell and forms a perfect spore-bearing mycelium giving origin to 
pustules. 

Im902 andi903 this hypothesis was subjected to a scrupulous ex 
nation, in which the new methods of cytological preparation were app 
Dr. G. Tischler, lecturer at the Heidelberg University, took part in t 
investigation^ as collaborator during both summers. The results oit 
cytological investigation were pubhshed in a series of memoirs undeil 
title “ Ueber das vegetative I,eben der Getreiderostpilze'h MV 
in which the phases of the vegetative life of these fungi are described 

It was easy to foresee that a new theory as subversive as this wi 
meet with opposition. This opposition led to answers on my part, pubM 
in the memoirs of 1904 and 1905, as well as in several special pampHi 
including the following : in 1903, “ The Researches of Professor H. 
Ward on the Brown Rust of the Bromes and the Mycoplasm H>pot » 
in 1910, " Ueber die Mycoplasmatheorie, ihre Geschichte nndito 
tand " ; " B. Zach’s cytologische Untersiichungen iiber die Rostfl 
Getreides und die iMycoplasmatheorie ” ; in 1912, " 
und die Ueberwinterung der Pilzspecies " ; and in 1914T ^ ^ 

ance of Rust Spores and Mycelium in the Seeds of Cereals . 

c) Studies on other kinds of rusts. — In 1898 a note ^ • Ijjj, 
Puccinia Pihis**, containing the history of the development 0 
was published. 
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1896 appeared a pamphlet : ‘ Some Observations on the Vesci* 
Rust of Weymouth Pine In this it is shown that the relationship 
ug between Pendermtum btroit and Cronartium ribicola is not always 
lent to explain the occurrence of this rust. On both kinds of host 
j ^pinus and Rtbes) the fungus can live from one year to another 
eue of the hosts is absent, or when the distance between them is 20 or 
lies. 

loUyhock rust (Puccinia Malvacearum) has for a length of time been 
ibject of very extensive research ; the results are published in two 
rts, one of 1911 under the title " Der Malvenrost, seine Verbreitung, 

I und Entwickelungsgeschichte ”, the other of 1914 bearing the title 
jeriments of Immunisation of the Hollyhock against Rust”. It 
ifs from the first work that the reappearance of the disease on the new 
th cannot be sufficiently explained by the fungus spores. Two forms 
ores have been recognized, similar to each other morphologically 
laving a difierent way of infecting. The second work shows that the 
ty of the fungus living in the latent state in the inside of plants, may 
nested or weakened by introducing a Hquid fungicide into the roots 
i host plant or by watering the soil in which the hosts live with a weak 
ion of sulphate of copper. 

d) Studies on other plant diseases. — During the years 1898-1902 
1911, a disease attacking several root crops and known under the 
: of Rhizoctonia violacea was studied. The results of these investi- 
ns were published in 1903: “ Some Studies on Rhizoctonia violacea 
arrots”, and in 1913 : ” Studies on the Disease caused by Rhizoctonia 
m " (i) . 

Since 1905 extensive research has been carried out on the American 
jberry mildew {Sphaerotheca mors-uvae). The results of these in vesti- 
ins are published in about thirty papers, among which we quote the 
ring: in 1905, "The American Gooseberry Mildew in Sweden”, 
nerican Gooseberry Mildew, its Nature, its Propagation, and the Means 
introUing it ” ; in 1908, ‘ ‘ Stachelbeermehltau und Stachelbeerkultur ” ; 
109, “ Einige Versuche das Winterstadium des amerikanischen Stachel- 
jnehltaiies mit Eungiciden zu toten”, "Die verschiedene Empfang- 

E it der Stachelbeersorten im Kampfe gegen den Amerikanischen 
elbeermehltau ” . 

Vo of the most destructive diseases of fruit trees, Monilia jrucii- 
ind M. cinerea, have been the object of continued research (2). We 
mention here the publication : " Zur Kenntniss der durch Monilia- 
hervorgerufenen Bliiten- und Zweigdtirre unserer Obstbaume . 

In another equally destructive enemy of fruit trees, the apple mildew 
^pkacra leucotricha) , a communication was made in 1908 in the paper. 
Apfelmehltau und seine Bekampfung”. 

^ new disease which until then had not been observed, caused by 


I See No. 426, B. April 1913 ; an<i B. July 1913, P. 1007 
^ See B. July 1913, p. 100?. 
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Exosporium Ulmi, was the object of minute investigation during 
1905 and 1906. The result was published in 1912 m a paper 
Exosporium Ulnti n. sp. 

During recent ye&rs several potato diseases nave been 
1012 the results of an examination of the felt (hsease of potatoes 
nus Solani. Rhizoctonia Solanx] were published in the article " FeltDi 
of Potatoes” (i). 

In order to ascertain the influence of a solution oi tomialin spread] 
the soil in which potatoes grew , on potato canker or black scab (Syud 
tfiim endobioticum or Chrysophlyctis endobiotica) some special cuit^ 
in boxes were organized during the summer of 19^3- 

In 1912 a summary of the results of research carried out for ma 
yearn on the diseases of beets was published. This work beare theti 
“ Fungus Diseases on Swedish Beet Crops ” (i). A more detailed rep 
of one of the diseases {IJromyces Befae) mentioned in the said work,, 
given in 1914 under the title ” Some Studies on Beet Rust . 

A summary of research concerning the diseases of cucumbers (1) i 
published in 1913 in the work “ Fungus Diseases of the Swedish Cue™ 

^In 1910 I published a manual bearing the title “ landtbnfe^i 
emas Svampsjukdomar In 1912 an English edition, revised and so: 
what enlarged, appeared under the title of “ Fungoid Diseases of Agi 
tural Plants”. A German edition ”Die Pilzkrankheiten der laudif 
schaftlichen Kulturpflanzen ” was published in 1913, and a French edit 
“ tes maladies cryptogamiques des plantes agricoles et leur traiteraai 

^ e) Efforts joY the establishment of international collahmtm .iili 
view to controlling the diseases of cultivated plants. ~ The idea of sucli 
international collaboration was mooted for the first time in 1890 atthelnt 
national Congress of Agriculture and Forestry at Vienna. At totti 
I presented a proposal aiming at an international agreement for the dela 
against such diseases. A great number of motions all tending to thea 
aim have been presented since at International Congresses: Pam ^ 
Rome (1903 and 1905). Vienna (1907), Rome (1907 and 1908), Mcn^ 
(1908), Rome (1909,1910 and 1911), Paris (1912) and Rome again 

of an efficient control of plant diseases, a Bill was prepaid 
Sweden in June 1913, and the Swedish Government is I,, 

But the most important diseases, those which are respo 
least 90 per cent of the yearly loss^, cannot he a<iv-tageonsh^^..2 
by legislative measures. In a Report presented t ^ 
Conference on Phytopathology (held m Rome from 
1914) and bearing the title “ Phytopathological P»Weffls ■ “ 
diseases require different measures”, I called attention 
fact. 


•(j) See B. July 1913. P- 
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C, — Work of Official Botanical Institutions 

t the mtuna Agricultural College, near Upsala. prof. Henning has 
a some fungi and insects injurious to crops; he has besides given 
. and information as to the methods of controlling them and has 
bed works on these subjects. 

.t the Alnarp College of Agriculture, near Bund, Prof. T. Hedlund 
udied several parasitic fungi and especially those of root crops. He 
so published reports on the results obtained by his research and he 
stributed papers dealing with these subjets among farmers, 
a connection with the extensive work for the improvement of seed 
d out by the Svalof Station for Seed Improvement (Sveiiges 
esforening i Svalof) several plant diseases have been studied. Re~ 
upon this work have been published by officials attached to the Insti- 
and especially by Dr. H. Xilsson-Ehle and Dr. H, Tedin. 
he State Forest Experiment Institution (Statens Skogsfdrsoksans- 
Stockhohn) has commenced of late years investigations in forest 
logy. Memoirs concerning diseases of conifers and some other 
s have already been published. These publications are due to the 
ant of the Institution, Dr. G. Lagerb^ig. 



SB^CONB PART. 

ABSTRACTS 


AGRICUTTURAT INTEIvI^lGENCE 


GENERAL INFORMATION. 

1086 - Report of the Work of the Experiment Stations and Experiment Field 
Annam, 1913 . Devraigne, George (Chef des Services Agricotes et Commen 
locaux de 1 ' Annam) in Bulletin iconomique de VlndocUne, Year 17, No. 108, pp, 348 
Hanoi-Haiphong, May- June 1914- 

„ Experiments with industrial plants, — The Caravonica vai 
of cotton was experimented with at the station of Hue. It is a rtsis' 
variety and makes good growth, but has the disadvantage that its \ 
reach maturity during the rainy season. Attempts will be made to ren 
this as far as possible by suitable pruning. Kapok from Venezuela 
very successful, whilst that from the Malay peninsula and Cambodia 
less successful. The oil-yielding Camelia (i) was successful at the ^ 
dinh Station (norik' Annam), but it was not a success at 
Hue station (South Annam), where the climate is very didei 
Amongst rubber trees Ficus elastica and the liana Cryptostepa md 
scariensis have succeeded at Hue ; Funtumia elasHca was less succe 
and Hevea was a failure. Arenga saccharijera succeeded well at 
and in groups of three the trees resisted the most violent ^ 
and typhoons; it is fairly abundant in the forests of Annam an 
fibres are used to a small extent by the natives. Camphor grows exc 
ingly well at Hue, and Kola nuts, Merremia ma^nosa and Cmmrm 
were also successful.. 

II. Experiments with food plants. — In 1912 an orchard was e 
at Hue with native and exotic species, including bananas, s 

(i) Various species of Catnelia such as C. drupiferay C. Sasanqua,C. 
for the extraction of oil from the seeds. Cf. Watt, Dictionary of 
IrUBa. Calcutta, 
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ase, mangosteen, pineapple, papaya, cacao, pepper etc Fyneri™ t 
1 cultivation and selection of rice have bUn irproL; ' f 

va..dinli Station. The results nU ^9o6 


,:^p.dtnh.Station. The results o^rh^t^^X 
,3 ^ by the writer. During the last yearTigia 

,,5„ety Lua CMnh , an early hill rice, yielded 1242 lbs. per 
ilst various selected swamp rices yielded from 1242 to 2737 lbs per acre 
Anmd breeding. -At the Hu6 Station the aLLatisation of 
breed of Kelantan sheep from Ycn-duih was very suecessful The 
0orm egg-breeding stations founded by the Government continue to 
lease: during 913 they numbered ii and distributed 63G 293 batches 


CROPS AND CULTIVATION. 


i- - The Climate of Ethiopia, - Eredia, f., and de castko, l , in Boimno dcUa 

Kale Societd Geografica, Part VIIT, pp. 845-884. Rome, 1914. 

There is little information concerning the climate of the high plateau 
Abyssinia, the only data available being those of Dove obtained 
1S90 (Kulturzoueu von Nord Abessinien, Erganzungshejt Nr. 97 zu 
i(tmnns Mitteilungen, Gotha, 1890), those published in the Annaies de 
Usrvatoire physique Central Nicolas, Petrograd, 1898-1903 ; those collected 
Lyons, etc. All these observations have the disadvantage of having 
ED made during limited and irregular periods. 

In October 1901 Dr. L. DE Castro established a meteorological station 
Addis- Abeba, where he began a series of regular observations which, 
lether with Dr. B. Oddone, he continued until 1911. The data thus 
:aiiied have been examined by Prof. Filippo Eredia and summarised 
tbe accompanying table. 

The difference between the highest and lowest mean monthly temper- 
ires (18.70 and 14.60) is very slight; thus the climate is mild and the 
aa temperature almost uniform throughout the year. The difference 
iTCen the day and night temperatures, on the other hand, is very 
at and averages 15° C. The maximum daily temperatures during the 
fet period are almost 35° C. whilst the night temperatures during 
i coldest months approach zero. 

The rainfall shows a very distinct period of abundant rain from 
s hst ten days of J une until the second ten days of September, the 
M rainfall being during the first ten days of An gust. This period ol 
ff-se rain is followed by an interval where the rainfall is less abundant, 
lining suddenly and lasting until the end of February. Extreme 
occurs in January, when no rain has ever been recorded during the 
it ten days. This period is followed by more abundant rains, which 
as the rainy season approaches. The rains may be divided into 
''ebsses: the less abundant and prolonged rains during the period of 
and the more abundant short rains during the rainy season. 
^ W rains are almost always accompanied by electrical disturbances. 
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which are particularly frequent in the afternoons. At the satnetioie^ 
wind is generally from the S or SW, whilst the storms come from 
or NE and sometimes from the E. The heavy rains should therefore 
attributed to opposing currents of air, whilst light rams may be considei 
as entirely of orographical origin. 

During the rainy season the predominant winds are is, W and\" 


SuwtfiUTy of tJiG Clvyifiatologicdl Datd of Ethiopia. 


{Temperalures in deg. C., rainfall in mm.) 


Month. 


! Kstreiue 

Mean temperature ; t^niperature 



; quantity 


No."'! 

of i i il 
rainy 
I days. 


January ' 

15-51 

24.2! 

6.8; 

17.4 

i 

aS.o; 

3.0 

I2.5I 

3.8' 

22 

53 s: 

February 

17.01 

25 - 3 | 

8.6| 

16.6; 

30 - 0 : 

3-5 

33.1, 

2.0; 

20: 

5 -;SE 

]March 

i 8 - 3 i 

26.3! 

10.3; 

16.0 

29 - 5 i 

5 -^ 

67 - 7 ! 

9.7, 


6; S 

April • 

18.0 

25-61 

10.4^ 

15 - 2 ^ 

320! 

6.0 

75 - 4 ! 

I2.0i 

11 

70 SI 

May 

18.7 

26.7! 

10.7 

^ 5 - 8 ; 

33 - 0 : 

4.0 

75-91 

0,1 

15 

5 ^ 1 

June 

17-7 

25-3I 

9.9; 

15-4 

340! 

7.0 

128.9 

20.9 

S 

73 S 

July 

1 6.6 

23. 0; 

io.3i 

12.7' 

3 >-oi 

7.0 

266.1 

28.3. 

2' 

78 : 

August 

; 16,2! 

22.1; 

10. i; 

12.0 

29.0 ; 

7.0 

; 316.4; 

28.6 

2 

■ 

September. » . . . • 

1 

1 23.1 

98^ 

13-3; 

3S.0; 

6.5 

: 1S8.3 

23.2 

' 

83 5 

October ■ 

1 16,6 

24,8: 

8-41 

i 6 . 4 i 

33.0^ 

4.0 

18.2; 

3 - 9 i 

20 

63 

November 

! 150 

23.3'; 

6,8| 


27 - 5 | 

lo 

21.3! 

2.5; 

23 

53 

December 

i 14.6 


6.01 

1 

17-2 

28.0; 

o.c 

1 s.s; 

2.2 

24 

4 “ 

Year . . - 

! 16.7 

24.4! 

9.0^ 

15.4^ 

38.0 

0.0 I 212.6 

148.1l 

169 

66 S 


There is also a distinct daily variation ; in Jhe mornings tk 
and S E winds predominate, changing to the N in the evening^, 
end of the period of heavy rains is marked by the predominance ot / 

E winds, those of the S W and S disappearing almost completely. 


The seasons are described as follows : 

WifUer (October, November, December): low temperature, litm a 
high variation daily ; minimum relative humidity ; large num er 
days ; prevailing wind E. . , 

Sping {January, February): mild temperature; relative 
fall ; high daily variation ; minimum relative humidity , s 
of fine days ; predominant wind : S E. . 

Summer (March, April, May, June): high 'yitv: 

abundant rain ; average daily variation ; average relative 
fine days ; predominant wind S E. 
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(July, Aupst, Septober): mild temperature; abundant 

minimum daily variation h%h relative humidity ; very few fine days ; 
joDiinant winds ; N and S E. ’ 

Tie natives divide the seasons according to their rainfall the four 
ansin the above order being known as Tebbi, Hagai, Todi and Kerempt. 

The Estimation of Phosphates in Soil Extracts. — Prescott, j. a (Rotham- 
;ted Experimental Station) in Th^ Journal of Agricultural Science, Vol. VI Part 2 
pp. ni-i20. Cambridge, May 1914. 

The method of estimating phosphates recommended by the United 
tes Division of Chemistry, which consists in dissolving the pUospho- 
vhdate precipitate in. excess of standard alkali and titrating back with 
ianl acid, was examined with regard to certain working conditions, 
fas shown that it is essential to avoid working at too, high a tempe- 
ire, 55'’ Proving most favourable. The presence of silica also proved 
isturbing factor and this substance should be precipitated in the preli- 
lary phases of the estimation. Determinations made with solutions 
taining known amounts of phosphate yielded results 3 per cent too 
h when the calculations were based on the usual factor (i cc. 
all = 0.0003088 gm. P2 O5) and it is therefore recommended that the 


tor I cc. ^/lo alkali — 0.0003004 be adopted, as it correspondsapproxi- 
lely to the constitution 48 Mo 0 ^, 2P3O5. 5 (NHJ /0 for the yellow 
apitate. 

.Another method of estimating small quantities of phosphate was 
id ; it consists in converting the pliospho -molybdate precipitate into 
1 molybdate and weighing it as such ; it was found to he no more acen- 
e than the titration method, while being less rapid. 


V ' Azotobaeler ia Connection with Nitrification. — he.\dden, w. i\ {Coiomdo 

E.xpcrinicnt Station) in Science, Vol. XT,, No. 1028, pp. :^79-38i, Carrlson, X. V., Scptcjii- 
Ikt 11,1914. 

In certain pure cultures at Azotobacter, brown pigmentation was 
lined; this tended to weaken and disappear in the successive gencra- 
K. WTierc such pigmentation occurred a decided reaction was obtained 
i phetiolsiilphonic acid apparently indicating the presence of iii- 
tesand consequently a ];x)wer of nitrification on the part of Azotobacter. 
further investigation , however, it was found that the colour reaction 
sdue to the pigmentation and not to the presence of nitrates, thus des- 
'yiiigall evidence of nitrifying jxjwer on the part of Azotobacter. 


Overhead Watering Plant. - Dean, WiLmM Harpek, in Tlic Country GcntUm'.tn, 
^ol. LXXrx, No. 31, pp. 1309-1311, nhiladelphici, .Vugu-st i, 1914. / 

, Among the many systems of irrigation, the overhead sy’stem present?' 
’fral advantages, namely that it can be used on sloping uneven grouncl 
surface irrigation would be difficult to apply, that it can be used to 
i^ibute liquid manures, and that sprays for the control of plant diseases 
Murious insects can be applied easily, evenly and efficiently. 
iTe writer, in company with the U. S. Government irrigation, engineer 
irrigation investigations in the States east of the Mississippi, 
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visited some farms irrigated on this system and reports upon two 
the most successful of them. 

The first is situated in Central New Jersey. It is a 
which 9 acres are irrigated by this system and 19 by surface irripat’ 
most of the land is under strawberries and orchards. The water 
pumped up from a river by a 24 HP. gazoline engine. The 
plant, pump house and connection to the mains carrying water to thefi( 
cost $778. The rest of the irrigation plant for the first five acres c 
in 1910, $1162 distributed as follows : 

Pipe materials all galvanised . . 

Freight on pipes and incidentals 

J'atented httings 

Posts for spray lines 

Day labour a L $ 1.25 per clay. 

Plumber at $ 3 per Cay .... 

The second part of the installation for the next 4 acres cost §1^ 

From the pumping plant a 5 -inch galvanized steel main carries wa 
under 30 or 40 lbs. pressure to the overhead pipes. These pipe lines 
425 feet long and 50 ft. apart, supported every 40 ft. by upright steel pij 
In order to ensure the same pressure throughout, the diameter of 
pipes varies from i % inch to inch. 

By a slight turn of a lever the whole length of these pipes may be tun 
to change the angle of the tiny spray nozzles that are situated four i 
apart in each pipe; roller bearings on each line make this postil 
During irrigation the angle of these nozzles has to be clianged seven tit 
to get the rain evenly distributed over the space between the lines. 

This system supplies 40 gals, a minute to the acre; it would put 
inch of water on the land in about 12 hours. 

The second farm visited is situated in Southern New Jersey ; it cowrt 
acres, 10 of which under overhead irrigation. The land is level and 1 
soil a light, poor sand. 

The water is pumped up from a creek by a 12 HP. gazoline engine a 
is distributed at 20 lbs. pressure. The overhead lines are 250 feetlo 
and 50 ft. apart. The supports are 20 ft. wooden posts 125 ft. apart: fn 
the tops of these poles were stretched cables from which are suspend 
the spray pipes by means of other wires. Twelve gallons a minute 
the output through the nozzles for the first half of each spray line, and fi 
of this for the second half, at which rate an inch of rainfall can be pat 
in 12 hours. 

The average cost of the plant is $250 per acre. Depreciation is u 
low being chiefiy limited to the pump and engine and to the ^00 
supports for the spray lines. . 

In this farm concentrated Bordeaux mixtures or Paris green was 
ed into the system of pipes while clear water is running throug , ^ 
20 minutes i % acres can be sprayed. Liquid manures are app 
the same way. 
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, Irrigation Scheme for Sinde; The Development of Cotton — sn.mn.oc t 
of me E^t-lndia Association), i„ n, V T. 

298-330* I/Jndon, October 1914. * u* 

^t^low productivity of tlus large tact of the Indus Valley appears 
edue to the low rainfall, which vanes from 2 to an average of 6 infhes 
soil of the hind consists of alluvial silt deposited by the hu'us andTn 
,er times (about 500 B. Q its fertility was increased bv an excellent 
,tion system «hich enabled ,t to support a much greaier ixifmlation 
At the present time, a few canals exist only on the lowest tracts onlv 
fourth of the area rs cultivated, the cultivators lift comparatively cilt- 
ater on to their fields at a cost of 5 rupees or more per acre and a 
jlation of 800 000 persons ciiltivates only 600 000 acres. 

The witer describes a scheme, known as the Rohri Canal Project which 
Tried out, will bring into cultivation between one and two million acres 
ns fertile land, of which half to three-quarters of a million acres will 
uitable for cotton and capable of supporting twenty or thirty cotton 

The cost of this scheme is estimated at about to millions sterling 
at the present rate of assessment the net annual profit to the Govern- 
t u’oidd amount to betweai % and 1/2 u million sterling, 


- Experiments in Tilling the Soil by Means of Explosives. - i, spring, f. 

)yiiamite Experiment. — The Agricultural Bulletin of the Federated Malay Statefi 
,oL II, No. n, pp. 297-299. Singapore, June 1914, — II. Durham, Herbert E. On 
heUseoE Explosives in the Garden, in The Journal of the Foyal Horticultural Society, 
,U XE, Part I, pp. 7-18. Eondon, August 1914. 

I, In October, 1913, some experiments were made at the Experimental 
itation, Kuala Lampur (Federated Malay States), on the use of explo- 
s in rubber cultivation. The land on which they were carried out is 
poor laterite nature and the rubber plants were very backward in growth, 
results are those hitheito obtained from an area subjected to 
[nite charges. 

Three parallel row s of rubber, each containing 34 trees, were selected; 
toe the explosive was used, while the other two were kept ns controls, 
i cartridges were placed at a depth of 2 y, feet below the surface of 
■"ound, one cartridge between two trees 12 ^9 apart. The method 
ig was by means of fuses and detonators. 

he average increase of girth measured on June 9, 1914, was 2.56 inches 
dynamite row and 1.81 and 1.62 in the control rows. The cost of 
hg the explosive is 15 cents per charge, inclusive of labour. One charge 
ce is generally allowed. The results would have been more evident 
subsoil had been of a clay nature, as is the case at Castleton Estate, 
an experiment on a much larger scale is being conducted. 

[• The writer wished to ascertain whether explosives can be used for 
H the subsoil on small areas, such as gardens intensively cultivated, 
buldings. He used " cheddite ” cartridges with 2 oz., i 1/2 ^ ^z. 

charges placed three feet apart and at a depth of three feet. One 
the ground had recently been double dug before the exploding 
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and it was obvious that much of the force which would have been • 
if the ground had not been spaded was wasted. 

Compared with the control plot not loosened by cheddite th 
Crimson Beauty showed that the response to the exploisve was 
marked. Thus the %oz. charges gave about 15 per cent, increase the 
43 per cent and the 2 oz. about 88 per cent, Cauliflowers and cabbages sh 
no appreciable difi'erence on exploded and unexploded ground. Witjj 
the number of plants was much smaller on the unexploded side 
they blossomed and matured a week earlier than on the exploded p 
Carrots, onions and scorzoneras gave a greater number of plants, and f 
nated and developed much better on the exploded ground ; with thet 
plant especially the crop was much increased by the explosive ] 
asparagus the shoots were not far from having been doubled in kngtli 

As for the cost : at wholesale prices, four ox five 2 oz. shots indm 
fuse and detonators can be had for a shilling. With regard to theene 
developed by cheddite, allowing 50 per cent loss of the total available ens 
a 2 oz. charge gives about 50 400 foot-pounds in the soil, that is qdte 
times as much energy as would be put into the soil by using the spade 1 
depth of three feet. 


1093 - The Relative Effect of Lime as Oxide and Carbonale on Certain Soij 

HUTCHIN.SON, H.B., and.MiVC Eennan, K., in The Journal of A gricuhuKlSti 
Vol. VI, Part 3, pp. 30Z-322, plat^ IX-X. Dandon, September 29, 1914, 

To make a further study of the hitherto not fully known mech; 
of the changes wrought by caustic lime in the soil, five soils of wide! 
fereat type were taken : 

1. Rothamted soil, a poor stiff clay containing 7.72 per cent of or 
matter (loss on ignition) and 1.94 per cent of CaO. 

2. Chelsea soil, a black sandy soil containing 14.32 per cent of or 
matter and 1.43 per cent of CaO. 

3. CraibstoM soil (Scotland), a light soil, rich in organic matter ( 
per cent), wUh 0.41 of CaO. 

4. MiUbrook soil (Woburn), a very light sandy soil, poor in on 
matter (4.46 per cent), with 0.2G of CaO. 

5. Woburn soil, an open sandy loam, which has been rendered dista 
acid by annual applications of sulphate of ammonia for the last 37 p 
it contains 4.58 per cent of organic matter and 0.56 per cent of CaO. 

Laboratory Kxpey imtnts.—^h.Q. soils were passed through a 3 mm. i 
and filled into bottles in lots of 900 gms. A set of bottles from ead 
w’as set aside as control, and the others received calcium oxide in the 
portion of o.r, 0,2, 0.3, 0.4, 0.5 and i.o per cent, while calcium caiba 
was added to another lot to the extent of i.o per cent, with theescep 
of the Craibstone soil, w here applications of 0.3, 0.6 and 0.9 per cento ^ 
nate were made. The water content was made up by means ^ ^ 
water to 18 per cent. A set of bottles was taken immediately ^ 
of this ten-day treatment, and the others were stored, provided nn 
ton wool plugs, at room temperature. The various soils were 
once a month; the number of bacteria was determined, as ^ n 
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of ammonia and nitrates produced. Examinations for protozoa 
also made. 

Poi experiments — The soils were passed through a 3 mm. sieve previous 
^ing filled into glazed earthenware pots (in which loss bv drainage was 
.vented) at the rate of from 8 to 10 kg. of soil per pot. Ume as oxide 
I carbonate was applied in the same ratio as in the laboratory experi- 
flts. T'be surface soil was then wetted with 100 cc, of water in order to allow 
efficient action of the caustic lime before it became carbonated. Ten 
riey seeds were sown in each pot, and after about a month the plants were 
jiQed out to five per pot. Equal numbers of the seedlings were weighed 
ascertain the initial effect of the lime on plant growth. 

The results are given in numerous tables and diagrams and are sum- 
irized as follows . 

Caustic lime is found to have two distinct effects on the soil : 

i) A partial sterilisation effect. 

i) A chemical action, decomposing some of the soil organic matter. 
The amount of caustic lime necessary to induce specific changes in 
e flora and fauna of the soil depends very largely upon the character 
the soil. The light sandy Afillbrook soil, poor in organic matter and in 
ibonate, reacted sharply with 0,2 to 0.3 per cent, caustic lime; the Rotham- 
;d clay soil, poor in organic matter but rich in carbonate, was found to 
act to 0.3 to 0.4 per cent; the acid Woburn soil required between 0.5 and 
3 per cent, as did also the rich Chelsea garden soil, which already con- 
ked carbonate ; the Craibstone soil, with a high organic and a low 
ibonate content, failed to react even to applications of i.o per cent 
iiistic lime. 

Each of these soils, as well as many others examined, appears to ab- 
rtb directly a definite amount of caustic lime, and until these requirements 
te fully satisfied the partial sterilization phenomena do not set in. These 
henomeua include a sudden initial decrease and subsequent increase 
ithe numbers of bacteria, the extinction of the larger foniis of protozoa 
Dd the inhibition of nitrate production, bower doses than those required 
ir partial sterilisation induce a temporary suspension of nitrification, and 
fcnsequent accumulation of ammonia, for periods varying with the 
pount of lime and the character of each soil; they also lead to a temporary 
[iciease in numbers of bacteria capable of growing on gelatine plates, but 
ese afterwards decrease, until the level of the untreated soil is reached. 

Caustic lime causes chemical breaking down of sr>me of the organic 
after of the soil, as shown by the ammonia formed during periods when 
il bacteria are quiescent ; when, however, bacterial growth commences, 
‘^le is a large increase in the rate of ammonia production. 

The return in nitrogen, as ammonia and nitrate for each increment 0 
ne applied, varies with the character and reaction of the soil and the car- 
inate content. On the average, and within a period of about 250 ays, 
amounted approximately to i.o per cent by weight of the caustic 

applied. Carbonate gave less returns, apparently because ot its 
ilative inaction on soil organic matter. 


3 
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The pojt; experiments show amottuts of available nitrogen in 
comparable with the amounts of ammonia and nitrate produced 
laboratory experiments. In some cases the amount of caustic ^ 
plied was sufficiently large to check the growth of bacteria and to d 
plant growth in the first crop, but in the case of the Chelsea soil the bS 
were active but plant growth was depressed, a phenomenon notyew 
factorily explained. 

As in other experiments, inhibition of nitrification resulting from at>ni 

cations of lime leads to a higher nitropn content in the plants. This^ 
been ascribed to the assimilation of nitrogen compounds other than 
trates, and, if occurring to any extent, involves an uneconomic utilisatjf 
of soil nitrogen. Where the amount of lime does not check nitrification as 
the case of the lighter dreSvSings to the Craibstone soil, the nitrogen to'ntei 
of the plants is about the normal. 


1094 - The Duration of the Action of Manures. — hall, a. d., in The journal 
the Royal Agricultural Society of England, Vol. I^XXIV, pp. 119-126. London, 1913 

A set of experiments was started at Rothamsted in 1904 in order 1 
obtain practical information on the duration of action of manures. It too 
the following form : for each manure five plots were set aside ; one was 
check plot which at no time receive d the manure under investigatior 
of the other plots, one received the manure in 1904, but remained unmanun 
in 1905, 1906 and 1907 ; a second plot was manured in 1905, but not in igc 
and 1907 ; the third in 1906, but not in 1907 ; the fourth in 1907. Tin 
in 1907, by which year the experiment was in full swing, tiere w; 
a plot that had been manured in that year , another that had been manure 
in the previous year, a third two years previously, and a fourth thr( 
years previously. In 1908 it was considered that the manure applk 
in 1904 to the first plot had been exhausted by the four crops gro^ 
with it, and the manure was renewed on that plot ; on the second p!( 
it was renewed in 1909, and so on. The field was farmed on a rotatic 
of alternating com and roots and contained eight sets of five plots : 
follows : 

Nitrogenotis manures: 

1. Dung made from roots and hay only. 

2. Cake-fed dung. 

3. Shoddy (wool waste). 

4. Pemvian guano. 

5. Rape dust. 

Phospkatic manures : 

6. Bone meal. 

7. Superphosphate. 

8. Basic slag. 

Once during each rotation a dressing of superphosphate and sulphate ( 
potash was applied equally to all the nitrogen plots ; similarly for the 
crops a dressing of sulphate of ammonia was given alike to all the p - 
phatic plots. The unmanured plot in each series was so placed ^ ^ ^ 
that together they formed two diagonals across the field and them 
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the fest was for comparison in the case of nitrogenous manures, 
ig DieiUi of tlie last three as the standard for the phosphatic plots, 

'fhe results are considered under three headings. 

1. Residual values of rich and poor dung, (i) — In the year of application 
,e cake-fed dung showed a great superiority over the roots and hay dung! 
It this superiority was much less manifest the second year and entirely 
sappeared the third and fourth year, though the effect of the dung persisted 
,both cases, raising the yield above that of the unmanured plot. These 
jjjjts are due to thf fact that both kinds of dung contain approximately 
jg same amount of insoliible nitrogen, while the cake-fed dung is richer 
lammonia and amides, the effect of which had completely disappeared 
[ter the second crop. 

2 . Other nitrogenous manures. — The relative total produce of the other 
iree nitrogenous manures is given below, the unmanured plot in each case 
eing taken as lOO. 


; ^ ! 3 year 3 year 

j of application old reaidje i old residue old lesldne 

! Mean of 9 j Mean of 8 j Mean of 7 Mean of 6 


boddy . • ■ • 
travian Guano 


A marked contrast exists between the shoddy on the one hand and 
Peruvian guano and rape dust on the other. The shoddy evidently contains 
iompouads of nitogen subject to comparatively slow decay, so that its 
iSectin the second and succeeding years is considerable, there beingadis- 
iinct increase indicated in the fourth crop grown with the manure. Indeed, 
the values yielded by shoddy compare very closely with those obtained with 
lanuyard manure made from roots and hay only. It is a persistent manure 
that exerts in the first year of application less than one-half of its total ef- 
fect. Doubtless we should include in the same category all manures made 
from hair, fur, skin, silk, hoofs, horns, etc ; and probably also the nitrogen 
compounds of bones. 

Very different are the results yielded by Peruvian guano and rape dust. 
51 both these manures the return in the first season is high ; they are well- 
Kwn as active and effective nitrogenous fertilizers ; but the experiments 
low that they leave no residue possessing any value for succeeding crops, 
to the Hmited number of experiments, too much stress cannot be 
on the actual figures obtained, but it may be concluded that themtro- 
iwus residue from Pertiviari-.guino br rape cake after a crop has 
en will give less than lo per cent, increase in the second crop, and after that 

h) See No. 15, b . Jan. 1914. 
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will be completely exhausted. (It should be noted that this stat 
applies to the nitrogenous part only of these manures, not to the i 
phates they contain). , Now the nitrogen compounds in question are ’ ^ 
gnano, ammonium compounds, uric aeid and-.its derivatives, and som 
teins ; in the rape cake, almost entirely proteins ; and it is a point of 
importance in this connection thus to find that proteins are as active 
as temporary in their action as ammonium compounds. Such a result 
indeed intelligible, for the true proteins are readily and completely digest]})/ 
are equally easily attacked by bacteria, and pass thereby into ammo ^ 
and kindred bodies with great rapidity. There is other evidence frojj 
the Rotharasted experiments that the nitrogen in rape cake is^ poimd fei 
pound, very nearly as immediately effective as the nitroegn in amnjo 
nium salts. The proteins thus fall into line with nitrates, ammonia urea 
etc., as compounds which produce all their effect in the season of tbeii 
application, and leave little appreciable residue behind, in contrast to th 
collagens (the insoluble nitrogen compounds of wool, skin, bone, etc.) am] 
to the indigestible residue! of food. With this distinction in mind tli] 
residual value of the nitrogen in other fertilizers can be roughlv est 
mated : in cakes and seed residues it will be present in the form of protein 
in fish guanos, it wll be mainly protein ; in meat guanos, protein and colk 
gen, the latter predominating the poorer the manure becomes and the moi 
it approximates to bone meal. Though these conclusions are based on es 
periments on the Rothamsted soil alone, it is one that would usually be cor 
sidered retentive of manure, being both heavy and cool, fairly supplied wit 
rain but not waterlogged. 

The pkospkatic fertilizers. — The following table shows the relativ 
total produce yielded by the three phosphatic fertilizers, the unmanure 
plot in each case being again taken as 100. 



1 Y«r ' 

I of application 1 

I year ■ 
old lesidue ! 

3 year 
old residue 

3 year 
old lesidiK 


1 Meaa ol 9 

Mean of 8 

Mean of 7 

’ 3 ]eaii of i 

Supaplio^hate 

1 1 

j 1 

i ild .2 ' 

I09.I 

II3S ^ 

ioj .8 

Bone meal 

114.6 

1X2.4 

109.1 

' 105® 

Basic slag 

1 1145 

II0.5 

io 4'8 j 

112.0 , 








These results are significant in two directions : t) that the pliosplia^ 
manures persist in the soil, and the residues exert an effect ro™ 
proportional to the amount of phosphate unused ; 2) that ^upe^ ^ 
phate is as lasting a manure as bo ne me al At basic slag. T ^ 

conclusions are perhaps limited fSl^BlflJUpjlRothamsted reasona j 
well furnished with carbonate of lime, so that the compounds j 
the soil by the soluble phosphoric acid will be mainly those Aj 

With regard to the original object of these experiments, it is clear t a 1 
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^gjpensation to be paid for a dressing of phosphatic manure must be spread 
.er a longer period than that given for most kinds of nitrogenous feitili- 

phosphatic manures are usually applied in considerable quantity ; 
ith the ordinary dressings it may be assumed that at least one-half of the 
Iginal value of the manure remains in the soil after the first crop has been 
iefl, and compensation to that extent should he given to the outgoing 
nant, always assuming that the soil is one needing phosphatic fertilizers, 

I that the original expenditure was justified. When phosphatic fcrtili- 
.js are used on suitable grass land, the scale of compensation should be 
'en higher and should last for more than four years, because of the cumula- 
ve change wrought in the herbage as well as the actual phosphoric acid 
ft behind. 

,^5 - Prohihition of Collection of Guano in the Ballestas Islands, Peru. 

La Riqwza Agricola^ Vol. IV, No, 27, pp. 161-163. Eima, Peru, 1914. 

Owing to the steadily increasing consumption of manures in the develop- 
tent of Peruvian Agriculture, it has been necessary to restrict the exporta- 
oas of guano from the country (i). 

In 1890 the Peruvian Corporation obtained the rights of exploiting 
je existing deposits, but later deposits were reserved to the native cul- 
vation. As the demand for guano increased in Peru, owing either to the 
ibaustion of the soil in cultivation or to the extension of the area of land 
nder cultivation or tc the adoption of more intensive methods, or to the 
etter education of the rural classes, the simultaneous exploitation of the 
cano deposits presented great difficulties, since the agricultural interests, 
fhich had insufficient command of labour, were injured by the Peruvian 
fcrporation which extracted the largest quantity of guano with the highest 
ecentage ot nitrogen. As a result of this, by decree of the 25th February 
09 (promulgated for that particular year but which remained in force 
til 1914) the guano deposits were divided into two zones : north of Cal- 
)for the " Peruvian Coorporation *’ and south of Callao for the country 
ijuirements, except the Ballestas Islands and Lomita Point, which were 
duded in the first zone. This decree however did not remedy the unfair 
rtribution of the product, to the detriment of the agricultural community, 
shown in the following table. 

lliis table shows that the Peruvian Corporation extracted six times 
e quantity of guano obtained for the agricultural community of the 
uutry. 

Consequently a new Ck)vernment decree of February 5, 1914 deciarea 
deposits of the Ballestas Islands to be reserved for the three years, 
W which period they are to be worked for the benefit of the farmers. 
This is considered to be the first step towards supplying the needs 


h}SeeB. February 1914, No. 107. - Also: International Institute of Agriculture. 
et Consommation des m^rai& chimiqws dans le monde. 2nd Editon, 1914^ 
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Yield of Guano from the different zones. 


Year 

by the Peruvian Corpoiation 

Ballestas Islands 

Total 


tons 

tons 

1909 * . . 

5 342 

23 236 

1910 ..... 

6650 

24 403 

1911 I 

7 700 

22 377 

1912 

4272 

16 865 


23964 

86 881 


country 


2708 

4109 

3168 

4176 

14 i6i 


of agrictilttire in Peru with all the guano it requires, as is contemplate 
by art. 21a of the contract cancelling the external debt of 18^ 
which granted the right of exportation to the Peruvian Corporation, 

1096 - Recent Inoculation Experiments on Virgin Spbagnum-Mooi Soils, will 

Various Cultures of Bacteria of Leguminosae, — von feiutzkn and nvsi^ 

in Journal fur Ijindwirtschaft, Vol. Part 3, pp. 282-283. Berlin, October i, 

The writers conducted at the Swedish Moor Experiment Station ' 
Jonkoping comparative inoculation experiments with inoculated eai 
with earth cultures of Ktihn’s Nitragin, with earth cultures of Simo 
Azotogen, and with Earp-Thcmas’ American Parmogerm, The expi 
meuts were carried out in a greenhouse in unglazed stoneware pots, « 
of which was filled with 33 lbs. of virgin undecomposed sphagnum p 
fresh from the pit, all precautions having been taken to prevent a 
infection by contact. 

For every special inoculation, five parallel pots had been piepai 
and manured at the rate of 4460 lbs. of slaked lime, 357 lbs. of sup 
phosphate, and*357 lbs. of 38 per cent, potash salts per acre. 

The plants grown were yellow^ lupins. The seeds were sterilized 
being steeped for 5 minutes in 90 per cent, alcohol and then dried asept 
ally. The lupins developed quite normally and yielded the foUofti 
amounts of green stuf per pot : 


Not inoculated 347 

Inoculated with inoculated soil 54 1 " 

■ Nitragin 583 * 

)' Azotogen 601 * 


The effect of inoculation was thus very marked, and the ^ 
pins was nearly doubled. On the average, Azotogen gave the best, 
Farmogenn gave the smallest results. The difference between t e ^ 
three substances was so small, that considering also the differences 
parallel pots, it is not possible at present to give the preference 
rather than to another. 
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fhe examination of the roots showed that Famiogerm 
^ch abundant formation of nodules than the other 
Dployed. 


had caused 
substances 


The Consumption ol Fertilisers in South Chins. - carlrion a. p. (vi« 
Consul General, Hongkong), in Daily Consular and Trade Reports, Year 17 No 211 
p 1404- Washington, September 1914. » • 4. 

Xhe consumption of manures, both natural and chemical, in China 
IS not materially increased in the last few years, but the prospects are 
,ther in favour of an improvement for the future. A large amount of 
(jneY has been spent already in demonstrating the advantages to be de- 
fed W the use of proper manures, and many farmers in the delta of 
luton and elsewhere have been supplied with fertilisers free of charge in 
•der that they might see for themselves the efficacy of modem methods. 

A considerable trade in bird manure has developed in Canton and 
le neighbourhood, and it is estimated at about $ 175 per annum, 
liis class of manuu- is sold at about $ 1.75 per picul of 133 1/3 pounds. 

A considerable amount of natural manure is exported to China from 
;acao (Portuguese Colony), the total trade in 1912 being over $ 80 000. To 
Kse manures must be added a certain per cent of bean cake which comes 
MraNorth China. The trade of Chilian nitrate of soda is on the increase, 
[though the total imports into Hongkong amounted last year to only about 
500 tons This manure costs c. i. f . Hongkong about $ 50 per ton. This 
igh price has restricted its use to market gardening purposes and for 
lanuring mulberry trees. The Chinese Government treats nitrate of 
Dda as dangerous goods like gunpowder and it is necessary to obtain a 
tnnit from the central government for its importation. 

The duty on nitrate is about S 0.17 per 100 lbs. Sulphate of ammonia 
Dmes chiefly from England and Germany, and the importations amount to 
put 1500 tons per year; the c. i. f. price Hongkong is about $ 4.25 per 
iciil, This fertiliser is used mostly for rice but in a very small way^ as the 
rice is prohibitive for the Chinese farmers. A vet)’' little guano is im- 
prted from islands in the Pacific. It is said that a Chinese company 
[tends to work the deposits in Pratas Islands. Most of the phosphate output 
Christmas Island goes to Australia and that of Ocean Island to Japan. 

The total value of manures, including chemical manures, imported 
to China during 1912, was $ 503 205 and in 1913 $ 700 872 (t). 


“ FYactlondl Analysis of Wheat. — Barbieri, N. a., in Comples Rendus hebdo- 
madaires des Seances de TAcadhnie des Sciences, VoL i 59 , No. y, pp. 43 ^* 434 - Taris, 
August 17, 1914. 

By the successive action of various neutral solvents on 44 lbs. of wheat 
-Iw^idutn) ten distinct fractions including the ash were obtained. 

1st Fraction: Washing with distilled water ; the slightly coloured 
ilution is concentrated on a water bath after filtration ; on treatment with 
feofonn the mixture separates into two layers, an aqueous solution 
and a chloroformed solution below. 
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'0 See : The International Movement of Fertilizers. B. Sept. 1914 
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2nd Fraction : Maceration. — The washed grains remain for 15 ^ 
in chloroformed distilled water ; they are then stirred and filtered, '{d 
highly coloured solution, is concentrated on a water bath and treated 
chloroform, when it separates into two layers as above. 

3rd Fraction: Extraction with hot water (at 500-600 C.) so astosoftei 
the completely macerated grains, without brealdng the periderm, The so 
luticn is concentrated on a water-bath and precipitated by means of stioj^ 
alcohol, the precipitate being separated by filtration. 

4th Fraction : Extraction with boiling water. — The softened grains ai 
boiled for one hour, causing them to swell and break. The liquid is the 
filtered through a porcelain filter, concentrated on a water bath and prec 
pitated by means of strong alcohol, the precipitate being separated byfi 
tration. 

5th Fraction : Sifting. — The swollen grams are sifted and treatedwit 
strong alcohol, which dehydrates and disintegrates them into a white hoaii 
geneous finely granular mass, which has the api^arance of a meahvithoi 
bran, obtained by coagulation with alcohol without mechanical mm 
This 'meal is separated from the alcoholic liquor by filtration. 

6th Fraction : Pericarps and germs — . The two epidermal layers andt! 
gcim remaining behind on the sieve are extracted w ith strong alcohol n 

filtered. 1 .. . 

Fraction \ Chloroformed solution- The preceding solutionsinwat 
and alcohol are mixed and distilled until free from alcohol. The leidu 
aqueous solution is concentrated on a water-bath, filtered and treated iii 
chloroform. The two layers thus formed are separated by decantatio 
The lower chloroform solution is mixed with the preceding chloroform d 
lutions and distilled. The residue is extracted with ether, the soliitioj 
filtered and the ether distilled. The residue is then extracted with ala 
lute alcohol, the solution is filtered and evaporated in vacuo to diynes 
leaving about 2 gm. of a yellow colouring matter known provisionally a 

bleine, vihich is probably a physiological transformation product of cttii 

phyll. It does 'not give the biuret and acrolein reactions, is insoluble i 
water, but soluble in benzene, carbon disulphide, petroleum ether, eti 
Alcohol is added to the aqueous solution until a slight cloudiness ap;Mn 
It is then dialysed and the dialysed liquid is concentrated on a water-te« 
On the addition of excess of acetone, two salts, monopotassiump osp 

and potassium sulphate, are precipitated and purified y laysis 
reprecipitations. 

These salts have been obtained by extraction toi^wheat growncm 11 
which has not received mineral manures for a considerab e ■ 

of the dialysed salts shows the absence of chlorides and m 

Ethereal solution. - The flour, s«d-coats and 
* the first two precipitates free from alcohol, are extracte wi 
ethereal solutions are filtered together and distilled, ^ 

of an oily residue, which, when treated with acetone, rlpcantatio 

parts, one soluble, the other insoluble ; they are separated . 
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^luble portion cons^ts of 211 gms. of an oil insoluble in alcohol and 
fiom phosphorus, sulphur, nitrogen and ash, and 6gnis. of stearin The 
,, e-soluble portion contains traces of bleiiie, palmitin. and oleopalmitin 
traces of phosphates that can be separated by dialysis with ether 
The fact that the total phosphorus of a complete ethereal extract of 
,t is found only among the products of treatment with acetone and that 
iTjpposed lecithins are insoluble in acetone, would appear to prove the 
nee of lecithin from wheat, as previously stated by the writer {Comhies^ 
i«s, ist August 1910). 

g/A and JOth Fractions : Insoluble ash. ~~ i kilogram of the flour from the 
straction is well dried and incinerated mth i kilogram of seed-coats 
germs. This ash contains the insoluble salts of the flour, 0.30 per cent, 
the insoluble salts of the pericarp and germs, 0.62 per cent. They 
chiefly of calcium sulphate and tri-calcium phosphate. Carbonates 
entirely absent. ^ 

Former determinations of the mineral matter of plants were entirely 
don studies of the ash. The amounts of acids and bases were deter- 
jd M the salts were estimated by calculations from these figures with- 
recognising the many changes induced by the high temperatures during 
leration. By means qf the methods described above all the soluble 
ican be separated by dyalisis and the inscluble ones, which probably 
high temperatures do not affect, by incineration. 


- Studies on the Mulberry Leaf. — I. Chemical composition uf mulberry leaves 
tltacked by Diaspis and of healthy leaves. — TT. Chemical composition of mulberry 
[bvcs in the morning and evening. Pigortnt, L-, in V Italia Sericola, Year I, No. 5, 
b. 1-3; No. 6, pp. 11-12. Milan, September and October 
I, No extensive and systematic researches have been hitherto under- 
n with the object of establishing the relation between the chemical 
losition of mulberry leaves and yield of silkworms. It is generally 
itted that the chemical composition of the leaf has considerable effect 
le quality of the silk, and according to Abderhalden and DEAN the 
io-acids are of most importance in this connection. 

The leaves chosen for the experiments by Prof. Vernon were very se- 
ily damaged by Diaspis. Control leaves It^ere taken from trees of 
ame age but free from the disease owing to severe pruning and the 
iuce of Prospaltella herlesei. It should be noted that the leaves were 
Eftd in the beginning of June at 8 a. m, during dull weather, seeing 
leaves are much richer in substance at the end of the day after exposure 
inshine. 

The 200 diseased leaves subjected to analysis weighed, without petioles, 
iS^s. while the 200 healthy control leaves weighed 205-6 gms. The 
Is of the analysis are shown in the fololwing table : 
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Table I. — Compostion of the leaves. 



Healthy trees 

diseased 


per cent 

cent 


73-4 

68.6 

Dry matter at loo^ C 

26,6 

31.4 

100 parts of dry matter at 100® C, contain 1 


Ethereal extract 

3-41 

3.87 

Crude fibre 

12.78 

»i -34 


12.70 

10.54 

Total nitrogen 

4-19 

3-05 

Proteid nitrt^en 

378 

3-04 

Non-protcid nitrogen 

0.41 

0.46 

Percentage of non-proteid nitrogen in 


total nitrogen 

. 978 

13.17 

100 parts of the fresh leaves contain : 


• 73-4 

61.6 

Dry matter at roo °C. . . 

26.0 

3^4 

Ethereal extract 

0.9 

1.2 

Cmde fibre 

3-4 

3.56 


3-37 

3.30 

Total nitrogen 

I. II 

1.09 

Proteid nitrogen 

1 .005 

0.954 

Non-proteid nitrogen 

. 0,109 

0.144 

Percentage of non proteid nitrogen , 

9.82 

13.21 


No general conclusion can be drawn from this analysis as to thegrej 
or less value of the diseased mulberry leaves, since no account has beend 
of the amounts of sugar, starch and other substances such as pentosans 
can be utilised by the silk worms to a greater or less extent. The folloi 
conclusions however may be drawn : 

1) The leaves attacked by the Diaspis become thicker, tougHer 
almost coriaceous and seem therefore less digestible than healthy eai 

2) The low percentage of water is not conducive to their easy 
tion and assimilation, 

3) The total nitrogen and protein of the dry matter is co 


less in the diseased leaves. 


4) The percentage of fatty matter, on the contrary, is 

5) crude fibre is more abundant in the fresh leaves 0 


Thus, healthy mulberry leaves have a greater food va 
diseased, though the differences may not be sufficiently gtea 
rejection of diseased leaves as food for rearing 

II. — For these experiments leaves were collected 
the Royal Silkworm Station of Padua, at smset after 
which the leaves had had good exposure to sunlight, a 
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ats U- - Chemical composition of mulberry leaves of the variety 
Limmcina collected during the first days of September, 



Morning 

Evening 

Percentage 

1 of dry noattef 

Percentage 
of fresh matter 

1 Percentage | 

1 of dry matter 1 

Percentage 
of fresh matter 


— 

68,419 

"] 

63-156 

Batter at i(W" C 


31-581 

1 

34.844 

gd cctract 

5-521 

1-743 

5-443 1 

1.880 

nitrogen 

2.445 

0.772 

I 2-534 

0.883 

id nitrogen 

2.309 

0.729 

j 2.368 ; 

0,824 

jrotdd nitrogen .... 

0.1105 

0.043 

* 0.166 i 

0.059 

saccharides calculated 


( 



glucose 

! 7.326 

i 

j 2.313 

i 8.064 1 

i ; 

2,810 


These results support the following conclusions : 

1, The analysis of the leaf distinctly shows the characteristics of autumn 
es. The percentage of water is less and the percentage of dry matter 
eater than during the spring and summer, as seen from Kellner's ana- 
sand results obtained by the writer on the leaves of healthy mulberries 
jie beginning of June. The greater quantity of substances extracted by 
i (fat) is in agreement with the results of Schulze and Schutz coti- 
bg the leaves of Acer Negundo (Die Stoffwandlungeu in den haub- 
era des Baumes insbesondere in ihren Beziehungen zum herbstlichen 
tfall, Landw, Versuchs-Stationen, XXI, 313, 1909). In these analyses 
ithereal extract of the dry matter was 4.87 per cent one evening during 
and reached 10.86 per cent on the evening of September 6. The de- 
« in total nitrogen, proteid nitrogen and non-proteid nitrogen of the 
mn leaves compared with spring and summer leaves is very apparent 
agrees entirely with the results of Kellner's analysis, as well as with 
i - of SCHUUE and Schutz. 

2. As in the case of other plants, mulberry leaves during the day rin- 
he action of sunlight increase their quantity of organic matter, including 
and nitrogenous matter, both proteid and non-proteid, as well as carbo- 
ates. These results are fully confirmed by those of Schulze and 
H'z for the leaves of Acer Negundo. 

3- heaves collected at sunset contain more food material than leaves 
in the morning, 

If is reasonable to suppose that these differences will be still greater 
the spring and summer. 
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I loo - Methods of Estimating Carbohydrates. II. The Estimation of suicji , 
Material (i) — Davis, W. a., and Daish, a. J. (Rothamsted Expaimentai J 
in The Journal of Agricultural Science, Vol. VI, Part. 2, pp. 1 52-1 53, 

The writers summarise their conclusions as follows ; 

“ I. The Sachsse method of estimating starch is unreliable ij 
case of plant material ; not only does the presence of pentosans falsify 
results, as pentoses are formed during the hydrolysis, but actual destri 
of dextrose occurs during prolonged treatment with dilute acid. 

2. O’ Sullivan’s method gives low results^iwdngtotbelossofde]: 
which occurs during the purification of the solution after the coni'^ 
by diastase. 

“ 3. A method is described for estimating starch based on the us 
takadiastase ; under suitable conditions this converts the starch into ma] 
and dextrose only, and no loss of these sugars occurs when the solutit 
treated with clearing agents such as basic lead acetate. 

“ 4. The necessity of removing substances soluble in water, sud 
gums, etc., which are optically active and thus cause error in the es 
ation' of starch in plant material is emphasised. Special care i? 
necessary in sampling”. 

1 1 01 - The Estimation of Hydrocyanic Acid in Feeding-Stuffs and its Occn 

in Millet and Guinea Com. - furlono, j r., in The Amiysi, voixx 

No. 463, pp. 430-432. London, October 1914- 

A new method of estimating hydrocyanic acid in feeding-stuti 
described; it consists essentially in the conversion of hydrocvanki 
into Prussian blue and in the comparison of the resulting coloration i 
standards; it avoids the disturbing influence of hydrolytic and distills 

. 

stage of growth j Hydrocyanic acid jx 



Guinea corn . . 


Millet 


6 in. high 



24 " " 

8 ft. full grown but unripe 


8 ft. full grown and ripe 


6 in. high 



24 • !> . . . . 

8 ft. 6 in. high . . 


C.004 

o.oi 

0,009 

0 , 002 } 


0.006 

0.0 jS 
0,022 
0.045 



(i) See also No. 22, B, Jan. 1914- 
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which accompany the hydrocyanic add ir the usual iodine or 
nitrate titration methods. 

jij,t and guinea com (Pank»m maximum) plants from Northern 
ia were recently examned for hydrocyanic acid by the above method, 
[esults are shown in the Table on the opposite page. 
ul the young plants contained a cyanogenetic glucoside, the amount 
iped increasing up to a certain point in the life-history of the plant 
■hen diminishing, so that the full-grown plants were free from such 
5, The results indicate the probable course of the development 
liappearance of the cyanogenetic glucosides in millet and gdiiiea corn 
s,but no general conclusions can he drawn until a larger numlaer of 
b have been investigated. 


- S01Q6 Acc 6 Ssory Factors in PlBnt Growth Siiid Nutrition. — BoTTO\rLEY, w, b 

peg’s CoUege, I/^adon) in Proceedings of the Royal Society, Vol 88, No. B 602, 
237-247- London, September 15, 1914. 

During the summer of 1913, a number of experiments were made at 
[oval Gardens, Kew, (i) on a series of plants to test the manurial 
of Sphagnum peat which had been incubated with a mixed culture 
obic soil organisms for a fortnight at a temperature of C. It 
m discovered that by this bacterical treatment the humic acid in 
tat is converted into soluble humates, and this bacterised i>eat. after 
gation, forms an excellent medium for the growth and distribution 
logen fixing organisms, As the experiments progressed it was evi- 
that, in addition to the ordinary plant food constituents, there was 
it in the bacterised peat a substance which stimulated growth in a 
bble maimer. Further experiments showed that this substance 
)luble in water, and was effective in very small quantities. It was 
that seedlings of Primula malacoides potted up in loam, leaf-mould 
and, and treated twice with a water extract of only 0.18 gm, of 
fised peat, were, after six weeks' growdh, double the size of similar 
ited plants, and it was noted that flower production and root de- 
cent were promoted equally with increase of foliage, 
jhese results suggested that the growth stimulating action of the 

I ^d peat might be due to the presence of a substance or substances 
n nature to certain accessory food bodies known to play an im- 
part in animal nutrititon. The latter are also known to soluble 
■ and alcohol, so the bacterised peat was extracted with absolute 
the extract was evaporated to dryness, and taken up with warm 
'water, portions of 100 cc., containing the extract from i gm. 
being placed in each of 12 flasks. Six of these were boiled for 
^utes and all, including six other flasks, containing cnly distilled 
■Reived 0.2 gm. of potassium phosphate (Kg H Po,). 0.02 gm. 
'^sinm sulphate and 0.2 gm. of calcium carbonate, and were ino- 
with I cc. of a uniform suspension of Azoiobacter ckroococcum. 
tents of two flasks from each of the three series of six were analysed 


^ also No, 410, B. May 1914. 
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at once to serve as controls while the remaining four of each serig 
incubated for eight days at 2&> C., at the end of which period fc 
analysed by the Kjeldhal process for their nitrogen content. The 
are given in Table I. 

Tabt.e I. 


Series 

Kltrofeo content 

Mlttqia 

“ 


“gm, j 

tnj 

/ 

I Control . . . 

• 0.4 


1 

2 >1 . . ^ 

0.4 



1 3 Culture . . . 

4,6 i 



141 , 

4'4 i 


1 

I 5 . ... 

36 



^6 » . . • 

4.4 



! I Control . . . 

r 6 



1 . » ... 

23 


II. Complete food + alcoholic extract of 

1 3 Culture . . . 

20.7 

1 1 


. ... 

20.5 

I 


5 .. ... 

19.9 

1 


\ 6 >1 . • ■ 

20.9 

] 


! 1 Control . . . 

23 



L » ... 

2-5 


III. Complete food + boiled alcoholic extract 

1 3 Culture . . . 

19.6 


of bacterised peat. . 

,4 » . . - 

19.0 



f 5 » 

20.6 



\ 6 » . ■ • 

! 

19-4 

i 

1 


ft 

4.0 

u 

4.0 


182 

iS.O; 

154 


11.2 

I&5 


The results indicate clearly that there is precnt in the bacten 
a substance which stimulates plant growth which is of b. ^ 
nature, as almost equally good results were obtamed wuh the lx. 

with the unboiled extract. , i 

In order to test whether the active substance is present as ^ 

original peat, or whether it is produced m the p 

of treatment, an extract of the raw ^at was 
manner as described for the bactensed peat and 
increased growth was apparent in the cultures contaim g 

^’’Thractive substance being evidently 
as a resuH of treatment, and since this treatmen c ^ 

production of soluble humates by bactencal ^cti ■ ,0 

Lertain whether the chemical production of soluble 
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ly effective Two equal portons of raw peat were saturated with 
^scontaimag i per cent, of their weight of sodium carbon^ Tnd 
^ at frequent intervals for several hours. One ^rtio^’ ^ 
ri to dry slowly at room temperature and an alcohoUe ertract ta^ 
the other portion was leached with water until the wasWn® 
wlourless the *^ter extract was then evafxiratcd to drvness and tb^ 
^thus obtained extracted with alcohol. The effect' of both the 
d 1 extracts was tested with Azolobacter and again the cultures failed 
^eal any stimulation of the organism. 

fbe accessory bodies concerned in animal nutrition have been shovm to 

ecipitated by phosphotungstic acid; the alcohol extract of the bacte> 
peat was therefore treated with phosphotungstic acid and a fraction 
ated which was used in solution in the proportion of 17 parts per 
E. This fraction was tested upon wheat seedlings : ten seeds were 
Dated in clean sand in each of nine pots which were arranged in three 
lof three pots each. Series I was treated with a complete food solu- 
Icoctaining nitrogen, phosphorus and potash estimated as N H,, 
and KjO in the proportion of 400, 200 and 1220 parts per million 
rtively). Series II was treated with complete food plus alcoholic 
^tfrom 10 gms. cf peat per litre of solution, and Series III with com- 
ifood plus phosphotungstic fraction from 10 gms. of peat per litre 
btion. Each pot was treated with 100 cc. of its solution one week 
sowing the seed and the treatment repeated once a week for five 
I at the end of which period the plants were uprooted, washed, dried 
pghed. The results are given in Table 11. — 


Table IL 


Series 

i Wdgbt of ^0 plants 

1 (green) 

1 

j Increase over Series I 

i 

gms. 

per cent. 

'letefood 

11.94 

! 

» 4* alcoholic extract . . . 1 

; 14.46 

21. 1 

' « + phosphotungstic fraction 

J545 

1 

1 29.4 


f results indicate that the stimulative substance in bacterised peat 
pitated b}- phosphotungstic acid and that this phosphotungstic 
‘ is quite as effective as the original alcoholic extract, 
ain working by analogy with the accessory bodies concerned, in 
^ritritiou a further fractionation was carried out with silver nitrate. 

solution contained 0.35 part per million of the dry silver fraction 
^ also tested concurrently with the phosphotungstic fraction upon 
«edlings as before. The results are given in Table III. 
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Table III. 


Series 

Green 

weight 45 1 
plants 1 

Increase 
over 
Series I 


gms. 

per cent T 

■ I. Complete food 

64 5 

— 

II. > M 4- pho^hotungstic fraction 

96,8 

50.0 

III. + silver « 

91-5 

49.6 


Wright j lucr 

W c, « 
; Stt 



^33 ■ . 

16-4 ; , 

*5.7 ^ , 


The silver fraction having thus given results approaching the 
photungstic fraction its effect was next tested on wheat seedlings k 1 
culture. At first the growth of the test and control plants was ann 
mately equal, but after the first fortnight the seedlings in the ^ 
set seemed unable to utilize the food elements supplied to them 1 
those in the silver fraction series went on growing up to the end of 
experiment (50 days). 

It has previously been shown that seeds of barley, oats, peasj 
flax fed to guinea pigs, contained no accessory bodies having a m 
effect on scurvy, but that these were developed during germination. 1 
facts indicating the possibility of the development during gernik 
of special growth substances which enable the embryo to utilize th 
material present in the seed, a further series of water cultures was c; 
out in which the wheat seedlings were carefully separated from theii 
as soon as possible after germination. The difference in growth be! 
the control and silver fraction set was even more marked than in tb 
\dous experiment as the control set never increased more than 5 per 
of its original weight, while at the end of the experiment the silver fra 
set had increased 59 per cent, of its original weight. 

It would therefore appear that during the germination of wheat 
certain substances are formed which enable the young embryo to u 
the food materials present. The supply of these substances fonne 
the seed during germination is sufficient to establish the embryo i 
independent seedling, then some other source is necessary. It has 
shown that these accessory food substances are produced when peat 
cayed vegetable matter) is acted upon by certain soil bacteria, aw 
natural inference is that during the bacterical decomposition of otj 
matter in the soil, that is during humus formation, these satet 
are formed, hence the beneficial effect of farmyard and other orj 
manures. The specific action of these acce ssory substances is not 
and experiments are in progress to test various hypothesis 10 
connection. 


1103 - Lax- and Dense-Eared Wheats, — Parker, w. h., in 

Htral Science, Vol. VI, Part 3, pp. 371-386. Cambridge, September 1914. . 

The crosses which are here described were made in 19*^9 ^ 

Biffen, with the object of continuing his investigations on m ^ 
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ptibility and immunity to attacks of Puccinia ghmarum. The ma- 
however displayed so much diversity in the densitv of the ears that 
S ultimately used only for investigating the mode of inheritance of 
^aracter. 

Cith regard to preceding investigations, it should be noted that Shu - 
SiraMTEI'I'I and v. RumkEr all get an Fj of intermediate character 
„ F, of I dense : 2 ^ intermediate : r lax ; while Wilson and Tscher- 
i„d dense to be distmctly dominant in Fj, and the former got a ratio 
jeiise : i lax in Fj. ^iiLSSON-EHLE and Biffen obtained different 
sfrom different crosses. 

n the present investigation, two crosses were utilized : American 
X Square White and American Club X Square Ghurka. 
ufflerican Club is a typical compactim wheat, while Square White and 
eGburkaare both vulgare wheats of hybrid origin which had bred 
0 type for a series of years. 

jxconipadum wheats the average space between the spikelets of the 
oiilliineters, or the density, is 2.1 or 2.2 while in polo^Ucuw, 
is typical of the lax ear, it is 6.6. Between these two extremes 
is an almost umbroken series amoug the vulgare wheats: the inter- 
letigth of Square Ghurka vaiies from 3.9 to 5.1 and that of Square 
: is practicaly the same; they would thus both be considered lax 
[lssox-Ehle, whereas- American Club is a typical compadum with 
ode length from 1. 9 to 2.5, 

he Fj generation of American Club x vSquare Ghurka was appa 
almost mtermediate, but the tendency was toward the dense 
t. 


‘2 showed, besides all intermediate forms, a large number of plants the 
1 which were either more lax or more dense than the ears of either 
L Their curve, though continuous, gives evidence that segregation 
iug place. Offspring was grown from each plant of Fg ; in Fg nearly 
the lax-eared plants bred true to laxness and a certain proportion of 
:n£e-eared plants bred true to denseness, but it was luactically impos- 
;o see which plants bred true to their particular degree of denseness 
ness. It is particularly noticeable that although; a large porportion 
very^ dense-eared plants threw no lax, there were several which were 
izygous, and that the curves which the F3 series form have shifted 
(is the liigh, or lax, side. 

imilar results were obtained in the F2 Square 

: X American Club cross. 

rom the Square Ghurka American Club cross, 36 F3 plants were 
oa, being chiefly selected either because they lay between the two 
of the curve or because they lay at the extremes of the curve. In the 
^or the partial F^ (1913), the peaks revert almost exactly to the 
>11 which they held in 1911, and this seems to suggest that some such 
ss the wetness of the summer of ic^rz was responsible for the shift 
in the curves for that year. 
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A fact which is noticeable in the descendants of the Fj and P 
is that in the non-splitting dense and lax, especially in the former ^ 
seems to be a distinct correlation between the degree of density ’ J 
parent and the average degree of density of the offspring. There 
be two possible theories to explain this phenomenon. It may ^ 
nutrition, admitting that the grain of the very compact ears is 
that from ordinary ears, that weak plants develop from small grain an^' 
the ears of weak plants are appreciably more dense than those of noi 
plants. But this theory is not very probable {see the works of 
and others) . It seems safe therefore to conclude that the alternative th 
is the true one. namely, that underlying the main 3 : i ratio, there aiec 
factors which have a modifying effect on the laxness or denseness of 
ear. This is probably also the explanation of the appearance of pi 
which exceed the limits of either parent. 

From the comparison of the number of nodes and the lachis !e 
of the ears of lax, dense and Squareheads Master wheat of 1912 (wet^ 
and of 1913 (relatively dry), it appears that the first number in 
greater respectively by 33» 39 cent, and the second was le 

lively greater by 15 and 21 per cent and smaller (Squareheads Md 
by 2 per cent. Consequently, the larger variation is a meristic varia 
and external conditions would seem to cause an alteration of near! 
per cent in the number of parts. As the nodes are already compi 
formed in young wheat plants, the conditions which control this \ 
tion can only be operative during the early life of the plant, while: 
which control the length of the rachis act during the whole growing-p 
of the plant. Thus weather experienced after the earlier period of gr 
might nullify the effect caused by the weather of that time, and th 
variation of the two characters would become practically independeji- 

From the above it will be seen that the actual method of classi 
wheats according to the density of their ears is unreliable, as the nami 
internodes and the total rachis length vary largely from season tos 
and it might be possible to get a variability of well over 50 per cen! 
variety from one year to another, and that even when grown on the 
soil with identical manurial and cultural conditions. 


1104 - On the Emasculation of Giant Maize in Serbia. — heckel, edou 

CompUs Rendus hebdomadaires dcs seances de V Acadimie des Vol. i;9r 

pp. 595-597. Paris, October 1914* * 4. mu 

Previous work (i) by the writer has shown that the giant ma 
Serbia (13 feet in length of stems and 8 inches in length of ear), 
mally contains about 9 per cent of saccharine matter in its sap a 
ginning of September, has its sugar content increased to a max 
12 per cent by partial removal of the male flowers and to ^ 
removal of the female flowers. After the end of September 
of sugar rapidly diminishes and at the period of harvest it is le 
Later experiments with plants grown close together un 


(i) No. 1618, B. Dec. 1912. 
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itioiis have shown that the effect of emasculation on the sugar content 
;e sap is very variable and may even be negative. With the formation 
reserve of sugar there is also a formation of starch reserves, except 
1 the sugar content remains low after removal of the male flow^ers or 
1 the flowers are left intact 

Xhe writer proposes to increase and to fix the sugar content bv means 
iection. Partial emasculation does not affect the yield of grain and is 
to carry out ; it also provides a good winter forage much liked by stock. 

-Alfalfa Hybridization. — Sou iHWGRiH, WmiAii (Department of riant Breed- 

Ontario Agricultural College, Guelph, Canada) in The Journal of HeredUy, Vol. V, 
So! 10, PP- 448-457 + 3 figs. Washington, October 1914. 

Xotliwithstanding the immense economic value of the present day 

of alfalfa grown in the United States they may still be improved 
,t least two lines : 

1. To obtain a strain having the capacity to seed more freely under 
ous environmental conditions. 

2, To obtain a variety which will be better adapted for grazing 
The first part of the problem might be solved by simple selection ; 
)rtunately all the types which offer possibilities for grazing appear 
)e below the average in the production of seed. The writer therefore 
eavoured to solve the problem by crossing with black medick 
dupiilina h.), which yields good grazing but not good hay. In the 
ted States it is looked upon as a weed. 

At the Ontario Agricultural College at Guelph experiments were 
iQienced with the aim of breeding better strains of alfalfa. It was 
id necessary to arrange a preliminary series of experiments in order 
ilucidate the complex and still unsettled problem of the pollination 
ts flowers. The results obtained showed : i) that alfalfa flowers are 
ipable of becoming fertilized when insects do not gain access to the 
lers (i); 2) that if the stamens and pistil be liberated artificially the 
per is capable of producing seeds ; hence it is not self-sterile , 
that bees are the most numerous vivsitaiits, but they lip'e ^ the 
per to extract the nectar from the fiow'er without causing pollination , 
bumble bee is fairly active in fertilizing the flowers ; a species of Andrcna 
ipparently very useful, too ; but the most efleclive of all was found to 
a wild bee belonging to the Me^^ackiU group, as it will pollinate from 
bt to twelve flowers a minute. 

Darwin and Burkidll had observed, and the writer has con rmec 
r observation, that the flowers of Mddicago lupnlina 
produce seed even without the aid of insects. Burkhill found that 
re these flowers were left exposed to the visits of insects 95 percent, 
luced seed; when enclosed in a net 75 P^r: cent, set see . n prac ice 


(1) The results obtained by Piper and his collaborators show that in y 

conditions of temperature and dryness of the atmosphere, alfalfa ptodu^s 
hneously also (by automatic pollination) without the assistance of msec , . 

^ 4 , B, Oct, 1914, 
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M, lupulina produces abundant seed under any condition of 

and soil. | 

The writer commenced the work in 1911. ihe hj geiieraty 1 
plants) showed considerable variations, even among individuals pjoJ 
from different seeds out of the same pod, and for the most part thep]^ 
differed considerably from both parents. Iheir height ranged (rojj, 
to 23 inches i the stem in some was thin and flexible, in others rigid, 
leaves varied from few and small to many and densely crowded. 

The second generation was obtained from a plant distinguished 
its vigour and abundance of flowers and seeds. The plants compo; 
it showed all the degrees between Tails and Dwarfs, ranging in hei 
from 2 to II inches, yS plants being above the height considered as inedii 
namely 5,5 inches, and 30 below it, which would give the ratio of Tall; 
Dwarfs as 2.6 to r instead of the calculated Hendelian ratio of 3: i. 
for the habit of growth, 88 plants were non-erect (3 prostrate and S5 
cumbent) and 20 erect (12 semi-erect and 8 erect), which gives the r 
4.4 non-erect to i erect, instead of 3 :i. 

The experiments are being continued. In the course of these t 
the writer observed that those seeds which remained hard and dom 
after having been for several days in the germinator at 70^ F., sproi 
in one or two days, when replaced in the germinator after iniinei 
for 10 minutes in strong commercial sulphuric acid and subsequent was] 
free from acid. The few seeds which resisted this treatment weretre; 
to a second immersion in sulphuric acid, after whkh they sprouted. 

I lo 6 - Tree Growth and Seed. - Berrv, (ames B (Departmc^nt of Forestiy, ] 
sylvaiiii ScEooI of Agricultuie, State College, I’a) in The Journal of Heredity 
NO. 10, pp. 431-434 -H 2 figs. Washington, Octob^' 1914. 

Dr. Arnold Engler (i). at the Forest Experiment Station of Zii 
has a number of investigations in course, which illustrate the inherit 
bv seedhngs of the main characteristics of the parent tree. In one of t 
experiments two plots are occupied by spruce seedlings varying in 
from 3 to 10 feet. The seedlings on Plot I show more than 50 per 1 
crooked and twisted plants, while Plot II contains less than 5 per ^ 
this material. The seed used on Plot I was colle^ed from a gnarled 
twisted mother tree, yet not an extrerne form. The u^d m , 
was taken from a mother tree of normal form grown under the same 

tions as the deformed one. wt, mnnorti 

A second experiment occupies two adjacent plots, 
growth of spruce seedlings about 15 years h-" te 

Luces fromLach other. The seedlings on Plot I, ^ 

and vigorous, are rounded inform, very dense m character a t 
uniformly small; their height ranges from i. to 30 

as broad as they are high, ihe ^o^^tlmgs on Plot I 

in form and growth ; they are between 3 an . , jljbvdens 

Plot I were taken from a mother tree which w as characteiize , 

(I) lnau£i.c.. of Source of Seed. - Journal 0/ Hmdily. Vo!, V. No. 4,?. 
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ncbing and slow growth, while, those of Plot II were from a normal 
itjgf tre£ grown on. the same quality site and under similar conditions. 

^ third investigation deals with the effect of temperature in its rela- 
. to transmitted characteristics. Seed was collected from regions of 
^temperature varying by loo F, from that of Zurich to Northern Swe- 
I altitude and latitude both forming a basis for computation. Two or 
^ rows were planted from each lot of seed, the arrangement being in 
nlar order from the lowest to the highest mean temperature. At present, 
rears after the inauguration of the experiment, there results a ' ‘ ter- 
^’Mike formation, the relative height growth varying directly with the 
jin temperature. Further, the plants resulting from seed from a locality 
mean temperature are the first to show active growth in the spring 
i having a longer growing season, their annual increment is greater and 

! ■ form is less dense. It is thus very important for the forester to know the 
n of the seeds and the quality of the mother plants. 

These facts may afford an explantion for some of the nnsatisfactory 
Its in forestry. For instance it is said that Scots Pine {Pinus sy'l- 
is) gives very poor results in the United States and that it is not ad apt - 
5 that country. The writer suggests that better results might be ob- 
jed by choosing the seed better. 

! The seedling resulting from seed from a region of higher mean tem- 
hture than that of the locality in which it is to grow mil preserve its 
final slim bearing and the long willowy previous year's growth is easily 
)pled or broken by the weight of the snow. The seed should be chosen 
n localities having an average altitude and temperature similar to that 
he place w^here it is to be sown, and lastly when regeneration of the fo- 
t is to be obtained by spontaneous seeding, the best plants should 
for this purpose and not the deformed and the cripples, as is too 
niently done at present. 

- The Controlling Influence of Carbon Dioxide in the Maturation, Dormancy 
and Germination of Seeds. — kidd, fkanklix (l eiiow oi si johtvs o iicgc, ».am' 

bridge) in Proceedings of the Royal Society, Serifs P>, Vol. N s n. 597 ai.d 590, 
Biological Sciences, pp. 408-422 and 609-625. I/ondon, June 1914- 
The object of this research is to solve the problem of the non-germ- 
ting of maturing seeds while still upon the parent plant and the large 
nber cases of delayed germination or non-germination of shed seeds 
ich to all appearances are in good condition for germinating, 
fhe dormancy of moist seeds must be due either to the absence of an 
ential stimulus or to the presence of an inhibitory agent. UrockEr 
pd that Xanthium seeds would not germinate at a temperature 0 

! though provided with a sufficient supply of water and a norma 
sphere with a partial pressure of oxy^gen equal to 150 mm. On removal 
e testa, however, germination immediately took place. Shule round 
■bese seeds will germinate at a temperature of 21^ C. vnth a numma 
in pressure of 12 mm. when the seed coat is removed, thus showing 
the wet testa is able to reduce the partial pressure of oxygen ui 1 
^ethrongh it, from 150 mm. pressure to less than 12 mm. 
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It is possible that the absence of germination during the matwj 
of the seed and later during its normn.1 resting period may be due not oj 
to an insufficient oxygen stimulus but also to some inhibitory 

/^orK^^Tl flinride oressnrf^ in 


cause 


sill 


as a relative rise in the actual carbon dioxide pressure in the emijp 
tissues. 

Experiments were conducted with various seeds in atmospheres 
various partial pressures of carbon dioxide. ^ It was found that increaj 
in carbon dioxide pressure retarded germination and that this retardati. 
was not accompanied by injury. The seeds used in these experimtr 
fell into two classes : i) those which germinated at once after remoi 
from the inhibitory doses of carbon dioxide (beans, cabbage, barley, pe 
onions) ; 2) those in which the retardation continued iudefiuiteiv af 
removal from the carbon dioxide (Brassica alba) and was terminated oi 
by complete drying and re-wetting, or by the removal of the testa. 

This suggests that carbon dioxide lowers the degree of permeabd 
of the testa in the second class of seeds, thus causing a reduction in ' 
amount of oxygen reaching the embryo and a relative rise in the act 
carbon dioxide pressure in the embryo tissues. The condition of prolotj 
inhibition after removal to air produced in Brassica alba is strikingly suggi 
ive of the condition of seeds often met with in nature, the geiminat 
of which is delayed in spite of suitable conditions of temperature andi^'a! 
Similar results were obtained with Brassica alba seeds in the soil un 
natural conditions by carbon dioxide arising from decaying vegets 
matter. The high carbon dioxide content of the soil was found to contii 
for a considerable period (7 months). It would therefore appear i 
caution is necessary in sowing seed in ground in which green crops or i 

has been recently ploughed in. _ , . , 

A further series of experiments was carried out to deternunetlitr 
tion of the retarding effect of carbon dioxide to temperature and ory 
supply. It was found that low temperatures and low ox>'gcn supply k 
increased the inhibitory effect of given partial pressures of carbon dio! 
and inversely a nse of temperature or rise of the partial pressure of on- 
diminished the inhibitory value of the gi ven carbon dioxide pres-suie. 

The growth of the embryo of a seed proceeds contimiously after k 
lisation and up to a certain point resembles in some resi>ects the siwseqi 
growth on germination. Beyond this stage partial mhibi ion begB 
Lcreases in the case of most seeds until, atthestageofcompletema oi^^ 
grmvth is arrested or suspended. Experiments were conducted to ^ 
L nature of this inhibiting factor. It was found that removal of th 
in the case of peas greatly increased the rate of f r>«rratioii “dtw 
germinated after complete air drying in the laboratory, at 
sprouting aqtually contain less water than when , j-of,. 

the fresh green pods. It would appear therefore that ue'the 1 ^ 
nor any physiological insufficiency can be regarded as 
germination. _ 

The carbon dioxide content of maturing and ge _ 
then determined by grinding with baryta and titra ion 
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was found th-ut tho carbon, dioxide content of maturing seeds 
'^p^siderably greater than that of germinating seeds in the case of 
beans. 

Ifl the case of seeds with a low carbon dioxide content, the writer 
irflied the conclusions of Drabble and IvAKE that small quantities 
arbon dioxide have a stimulating effect on gernunation. It would 
therefore that the effect of larger percentages of carbon dioxide 
t of a true narcotic and that the ustiUs induced by carbon dioxide 
resting seed are a phase of narcosis. 

In the case of rapidly deteriorating seeds, such as those of Hevea bra- 
the carbon ^oxide naturally produced by respiration in a closed 
[ rose to 40 per cent, and the presence of this was found to be accom- 
iedby a marked prolongation of the vitality of the seeds, 
the biological importance of the dormancy of moist seeds in relation 
iie struggle for existence and in evolution is also pointed out. 

- Studies upon Influences affecting the Protein Content 0! Wheat ( 3 ). — shaw, 

W in University of California Publications in Agricultural Sciences, Vol. r, No 5, 
p. 63-126. Berkeley, Cal. October, 1913. 

s 1905 the Merchants' Exchange of San Francisco, the State Board 
ade, the Sacramento Valley Development Association, and the more 
inent millers and grain dealers of California, called the attention of 
igricultural Department of the University to the low gluten content 
le local grown wheat, which necessitated the importation of many 
red tons of wheat per year to maintain the quality of Californian flour, 
lu 1906 the Department of Agriculture initiated these researches to 
itigate : i) the effect of changes of environment upon the growth of 
ils! particularly as regards the composition of the wheat kernel and 
special reference to the causes of the production of a low protein 
eiit; 2) to discover or produce such wheat as will yield the largest profit 
icre for the farmer, and will supply the millers with wheat of superior 
itv; 3) to conduct similar experiments with oats, barley, and other 
ils as may be desirable ; 4) to determine the effectiveness of various 
tods of culture as affecting the production of cereals. 

This publication contains a very detailed account of the results ot 
arches on the variation in the protein content of wheat grown un. er 
irent conditions as regards : i) latitude, 2) season, 3) time of plant- 
4) time of harvesting, 5) s-inount of sunshine, 6) irrigation, 7) re uc 
.of night temperatures and 8) the different fertilizers. _ 

Simunarising the results of this work carried out o\er a peno 0 

years the writer draws the following conclusions . 

; 1. There are important seasonal, varietai. and individual vanatio . 

plants with respect to protein content. ■ 

2. The chief factor causing the most 
W is climate, particularly the moisture supply m the final stages 


'd Sec also No. 2a«, B. March 1913 NOv 33 n 
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growth. Wheat grown in the coast States is, as a class, , 
in gluten content than wheat grown in the central -west or the 
States. 

3. The tendency of wheat kernels to change from a gluteno^s 
a starchy condition is not constant, but is mainly dependent upon 
individuality of the plant and seasonal influences, particularly 
supply in later stages of growth. The use of a perfectly typical ght^ 
seed is invariably followed under Califoniian conditions by a lo^venn, 
the gluten content, as indicated both by the physical appearance of 
grain and by its protein content. 

4. In wheats all of which are entirely starchy there may 
reversion to an entirely glutenous condition in a single season, orUie 
verse may occur, according to the seasonal condition. 

5. Allowing the grain to stand on the straw in the field 

fully ripe does not materially affect the protein content. j 

6. The protein content of wheat is affected by the time of seedi 
the product of late-seeded grain having a higher percentile of protein i| 
that of early-seeded grain. 

7. The protein content of wheat is very largely influenced by 1 
water content of the soil in the later period of its growth, and the eg 
of either irrigation or rainfall during this period is to lower its prot 
content. 

8. The percentage of sunshine which the grain receives during 
period of growth has a somewhat direct bearing upon its protein cont( 
but other seasonal conditions are more important. 

9. Retarding the growth through cooling the atmosphere ha; 
tendency to increase the protein content. 

10. The quantity of available nitrogen beyond that req\u 
to supply normal growth has little, if any, influence upon the piol 
content. 

ir. The low gluten content of Californian wheats is not due 
soil exhaustion, but rather to the following causes ; a) the long 
period, b) relatively early seeding, t) the use of varieties of naturally 
gluten content, and d) the absence of selection of liighly glutenous sf 

nog. - The Variaton of Gluten in Wheat Flour and Grain. - MAEcnADiDt 

Goujon (Director and Chemist of the 1 Daboratoirc municipal agr^e da Maa a 
Journal Ae Pharmacie el de Chimie, Year 106, Series 7 , Vol. X, pp- 
September 1914. 

According to Badd.^nd (i), the decrease in gluten in ^ourobsen^ 
late years, that is to say since roller-mills have been substituted tor ^ 
stones, is due not only to a degeneration of the grain, but mso 0 me 
of grinding which eliminate the germ and the portions of the gr ^ 
are richest in nitrogen, to more complete sifting and to the hydra 
by excessive moistening with a view to facilitating the reiuova 0 
carp. 


(1) See No, 778, B. Aug. 1914- 
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According to VUAFtART, the decrease is to be attributed to atmospheric 

jjtion. ScHRiBAUX observes that in 1911 (a hot year) the grain was much 
,er in gWen than w 1912 (a rainy year) and that glutenous varieties 
,n near Paris had a lower gluten content. On the other hand the gluten 
tent increases in the case of wheat grown on almost virgin soil, without 
• fertilizer, in the plains of America. 

Gluten is a characteristic of wheat flour. It is stated that gliadin and 
tenia (which is an oxidised anhydride of the first) are wholly, or partially, 
[isforniable into one another. Fleurent has shown that a flour produces 
3ftcr dough and more digestible bread, the nearer the composition of 
gluten approaches to 75 per cent gliadin and 25 per cent glutenin, 
leviation of only 2 per cent from this proportion is sufficient to cause 
oticcable difference in the bread. 

It has been observed that the addition to wheat flour of only a small 
mtity of other flours causes a great change in the gluten, and a decrease 
the amount which is capable of coagulating. When the amount of the 
ler flour introduced passes beyond certain limits, the gluten no longer 
igulates at all. Thus its power of coagulation disappears on the addition 
io per cent of rye flour (Coi,iJ^), 40 per cent of barley meal, 65 per cent 
rice flour, 70 per cent of maize flour. These facts have been proved 
experiments made by the writers. 

The coagulation of gluten is also prevented or hindered by the addi- 
nof powdered minerals, and by wheat starch, which suggests that the 
ult is due simply to physical causes. 

If the amount of gUadin be diminished, the quantity of gluten decreases: 
a parallel manner, and since the smallest variation in the proportion ot 
adia to glutenin is sufficient to cause very sensible changes in the bread- 
iking quality of the gluten, in the same way a variation in the total of 
adin + glutenin in the paste brings about very rapidly : first the occlti- 
m of a part of this gluten, and finally the complete loss of its power of 
agulation. 

As has been said, this abnormal decrease iu the coagulable gluten has 
» been noted in the wheat grain. Further, it has been recorded, that 
adin and glutenin are easily transformed into one another, the slightest 
hence being sufficient to bring about the change. In ^ gennination, 
t ferments which produce solubility hydrate the glutenin, transform- 

1 t into gliadin ; the proportion ~ 3 altered, whence the flour 

ulax dough and the bread mlde from it rapidly hardens and is indi- 
ible, 

too rapid grinding, the grain becomes heated, this giving rise to the 
’dration and oxidation of the gliadin to form glutemii. 

Keeping damp flonr in a warm place in the presence of dry^ air caus^ 
oxidation and dehydration of the gliadin and improvement ot the 
If. on the other hand, a good flour is kept in a damp warm at- 
Phere, the glutenin becomes hydrated and is transformed mto gliachn 
tbe product deteriorates. Such hydration may also e t ic e ec 
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meteoric influence: in fact the wheat of wet seasons always yield, bien, 

K is well known that when the acidity of flour is above 0,050 
the coagulation of the gluten is hindered and its elasticity either fe,,, 
or lost. An increase of 0.025 per cent in acidity corresponds to a d, 
crease of 10 per cent in the damp gluten i. e., of a httle more than 3 p„ e^, 

m a similar effect of acidity upon the grain als 

and it cannot be denied that acids influence the formation of gluten. 
Nowadays and especially during the last twenty years, the soils unj, 
wheat in Europe have been dressed with superphosphates, which carij-iu 

the soil their acid reaction. , . ■ ^ 

This super-acidity due to strong acids (sulphuric chiefly and liydt 
fluoric in some cases) must have some effect upon the elaboration of git,, 
in the grain In fact species of wheat rich m gluten become softer the 
cultivated in Beauce and Brie, districts which are lughly cultivated m 
much manuredwith superphosphates, while the gluten is preserved in ivto 
grown on the unmanured soils of America. ■ , 

There are no data at hand to show that the acidity of gram has fa 
nished during the last twenty years, but according to the writers three lac 

speak in favour of their hypothesis : 

^ I) On adding rye flour to wheat flour, while the gluten diminisln 

the acidity increases. . 

2) Rye flour, which contains no gluten, possesses an aadity 1, 

times greater than that of wheat flour. 

3) Acetic acid oxidises and dehydrates ghadm, and when a iiie 

, 1 glutenin _ ^ treated with tliis add, a glut 

flour with the proportion - - i^' Heatea wii 

is obtained by evaporation, in which this proportion is equal to one. 

In concision, the diminution of gluten in native wheats is pnncga 

due to the effect of acidity. 

rrro - Experiments with Autumn Sown Crops inOntario in 

in The Agricultural Gazette of Canada, Vol. I, N . 9. PP 

Xr Xis. - -.bout 280 varieties of ^nter 
number of selections and crosses have been gr tweiitv-: 

the Ontario Agricultural College at Gue^i, P ^ I 

years. Nearly all the varieties and tl 

five years, after which the inferior m s . • ^ jj, the exp«®* 

wHch have given the best results have been continued m P 
Of the named varieties, the fourteen arU' 

nineteen years. The average T'® ‘P® i/the nineteen years ' 
in the Table. The lowest average “ the 

20.2 bushels ill 1912; 28.3 bu. m 1895; .52 bm m ^8 „ 

and the highest yields have been “ g „ aid ity’ 

61,6 bu. in 1902 ; and 60.5 bu, m 1903. ^ 

were so poor that no satisfactory returns could be mad ■ 
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Tasini- - «/ ■^»^l»jAeaLjv^a<,. oj 19 


Variety 


Golden Chaff . 
icrial Amber .... 
jv Genesee Giant . . 
fptian Amber .... 
^ Red Clawson . . 

jy ■ ■ • 

pania Reel 


ii Island . 
icky Giant 
;y Red . . 
Iwell . . . 
Liian . . . 
icrson , . . 


Tons straw Bushels grain 


i.9 

51. 1 

3.2 

48.1 

3‘0 

46.5 

3.2 

46.4 

2.8 

46.1 

2.7 

45.0 

2.9 

44.4 

3-0 

43.9 

2.9 

43-3 

2.8 

43-2 

2.7 

43-0 

2.8 

41.7 

2.8 

41-5 

2.6 

41-5 


The varieties of wheat which produced the largest loaves from equal 
itities of flour, as it appears from careful tests for bread production 
ied out at the Bakery Branch of the Chemical Department at the 
Iph Agricultural College, were as follows: Banatka, Crimean Red, 
)slaf, Tuscan Island, Tasmania Red, Egyptian Amber, Buda Pesth. 
y, Treadwell, McPherson and Bulgarian. 

Ill 1913 the Agricultural College distributed five varieties of winter 
at to ^ great number of tarmers who wished to test them in various 
s of Ontario. The average yields per acre are given in Table II. It 
be seen that Imperial Amber, which occupies the second place in the 
rage of the College experiments, is classed first in the cooperative 
eriments with farmers. Crimean Red, although a rather weak-strawed 
tety. is a good yielder and produces grain of excellent quality. 

Tabi^e II. — Average yield per acre of winter wheat tn 1913-14, 
in various parts of Ontano. 


Tons sti-iw rsualicls grain 


ifial Amber 1.^3 ^^-7' 

Banner ' 1-40 30*^ 

■ £.34 3‘>-4 

fea , . _ r.28 

, , ^ ^-57 
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In the cooperative experiments with the farmers, different f 
were applied in the autumn to winter wheat: the average yidd 
per acre for eight years were as follows : 

Irt!. 

Farmyard mautire; 20 tons per acre 

Mixed feitilizei: nitrate of soda 53 > chloride of potash 53 ib, 

superphosphate 107 lb. per acre • • . . 

Nitrate of soda: 160 lb. per acre 

Chloride of potash : 160 lb, per acre 

Superphosphate: 320 lb. per acre • . . 

Without manure 

• 18.1 

Wink/ rye. — In each of the past eleven years four varieties f 
ter rye have been under experiment at the College. The following 
results in yield of grain and in weight per bushel have been obtaiuer 


ilammoth White 
Washington . . . 

Common . . 

Thousand Fold . 

nil - On the Botanical Origin of Cultivated Rices. — Chevalieb, aug., audRoEi 

Olivier, in Comptes Rendus kebdomadaires des Siancss de I’Ac-ademie des 

Vol. 159, No. 14, pp. 560-562. Paris, October 5, 1914, 

The extensive geographical distribution of cultivated rice aad 
antiquity of its cultivation have prevented botanists from determi 
whether the numerous varieties are derived from one common typeorl 
several, as well as from discovering precisely in which country theyo 
nated. 

The wild rices of Asia, except one found in Indochina by one oj 
writers, are distinct from the cultivated varieties. This exception sli 
no specific differences from cultivated rices and is probably the orig 
species from which all the varieties of the species Oryza satiia have ii 
derived. 

Four wild species distinct from 0. sativa have been found in ^ 
Mevertheless one of them appears to belong, if not to the original ty 
at least to a type very similar to some vallfeties cultivated exeksiv 
in West Africa, and which is often found amongst the crops d I 
typical rice introduced from the Middle East by the Portuguese i 
centuries ago. 

The five principal species .studied by the writers are as follow? 

1) 0. liuijolia Desv. = 0. punctata Kotschy. Thespeciesd.fi 
of the Egyptian Soudan is identical with 0. latifolia of India and If 
valier found that it occurs also in Dahomey. 

2) 0. hreviligulata A, Chev. et Roehrich. — 0. A. Ch 
parte: occurs wild in the regions of the Soudan (French 


By. per Acre Buihehv^, 
f:i in 

-0-^ 5j.(j 

53-2 57.0 


(i) See alar), No. Boj /?, Mardi toil. 
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be Niger and m the sw^ps of Baguirmi, A certain number of wild rices 
'^tral and Western Africa are related to this species, and only differ 
jit in a few characters. Some of the cultivated rices of West Africa 
also related to this species. 0. glabemma Stend. is a vaiiets of these 
ivated rices, of which some show also a second variatioii of long 

'^^"3) 0 . brachyantha A. Cliev. et Roehrich. 0. Barihii A Ohev 
: in the Western Soudan and Eg\ ptiau Soudan. 

‘ 4) 0. lon^istaminata A. Chev. et Roehrich. 0. Barthii A. Chev. 

Feiennial rice with rhizomes, largely distributed throughout 
lical Africa (Seiiegd). It is the perennial rice of Richard-Toll found 
AMMAn'N (i). It is found growing with other wild rices in Nigeria, 
uiriiii. Chari, Egyptian Soudan, ianganyika, and the Belgian Congo. 

5} 0, saliva E. lato). Occurs wild in Annum, Coclunchiiia and 

ibodia, on lauds flooded during the rainy season and in rice helds which 
ain wet after the harvesting of cultivated rices. It is considered as a 
d by the natives. 

Accumulated Fertility in Grass Land in Consequence of Phosphatie Manuring, 

Somerville, W. .in The Journal of the Board of AgricHHure, Vol. XXI, No, 0 
l',p.4Si-492 + I pl. London September 1914. 

During the past 20 to 30 years extensive areas of grass land have been 
.ted with phosphatie manures, notably basic slag, and in most cases, 

1 large profit. 

The initial cost of the manure, about £ i , per acre, is, in the great 
jority of cases, recovered with interest in the first 3 or 4 years by the 
tter production of grass, so that the accumulated nitrogen and humus 
ractically gratuitous. 

[The experiments carried out by the writer at Oxford were calculated 
Etermiue to what extent the soil is enriched by the phosphatie manures 
ied to grass land. Samples of soil were taken from five farms which 
ided grass fields, part of each of which had been treated until basic 
in previous years, while part had been left untreated. Two sets of 
Ei pots were filled with the soil from each centre, five with the treated 
five with the untreated soil. The experiments with the soil of one farm 
to be abandoned, so the results apply to four localities onh'. Each 
contained the same weight of dry soil, about 3 lbs., and was sown with 
kBell oats which were thinned down to seven plants in each pot. The 
pots filled with soil from the manured part and the five from the un- 
iited portion of the grass laud from each locality were treated as 
'''’’s Xos. I and 2 did not receive any direct manuring for the oats , 
3 given i gram of basic slag, equivalent to a dressing of 15 cwt. 
^re; Xo. 4, 0,5 grain of rape meal, equal to about 7*5 acre, 

5 . 0.5 gram of rape meal and i gram of basic slag. When the plants 
Mature they were harvested and yielded the following results . 


See also, No. 802 B. March 1911. 
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Untnanured oats : 

lotal weight 
of plants 

^^aIQs 


8 pots of untreated soil ' . 

8 t M treated » . 

. . . 82 

• . 136 

22,i)So 

341^0 

Oats fnanured with slag : 



4 pots of untreated soil 

4 t « treated » . 

... 56 

... 81 

14,600 

1 7.260 

Oats fnanured with rape meal : 



4 pots of untreated soil 

4 » j treated » 

... 41 

... 60 

*b 055 

17.605 

Oats wamtred with rape meal and slag : 



4 pots of untreated soil 

4 » » treated > 

... 46 

... 67 

14.110 

i^- 7.35 


Thus even the abundant manuring with rape meal and sla^ vie 
a crop inferior to that due to the accumulated fertility in the grass’ 
that had received phosphatic manure. 

The experiment is being continued ; the same pots were sown \ 
white mustard ; at the end of August its appearance showed evide 
that a single crop had not exhausted the accumulated fertility in the 

The writer summarises the results as follows : 

1. Phosphate manures, besides having a direct beneficial effwt 
grass laud, arc advantageous to the tillage crop grown on the broheii 
pasture, which is likely to be improved by 50 per cent. 

2. Naturally, such improvement will vary with circumstances, 
the above experiments the productive power of a soil that M b 
dressed three times with 10 cwt. of basic slag per acre during 17 years’ 
increased 153 per cent; while another soil that had received 7 cirt 
basic slag only three years previously was improved by 124 per ci 
The other two soils showed improvement of 31 and 15 per cent. 

1113 - Cotton in South Africa* -- Taylor, 11. W. (Assistant Chid of the Tobaro 
Cotton Division and Officer in Charge, Uustenburg Experiment Station) in 
cultural Journal of the Union of South Africa, Vol. VIII, No. 2, pp- i 6 o-i 75 -(*' 
Pretoria, August 1514. 

In those districts where the soil and climatic conditions are fav 
Table to the growth of cotton, farmers in South Africa will find that it 
prove a remunerative crop for their non-irrigable lands. Ihis lis- ' 
demonstrated by experiments conducted by the Rustenburg Expetf 
Station of the Tobacco and Cotton Division of the Department of Agriw t 
where eight varieties of cotton gave yields of more than 1100 Ibs.o 
cotton per acre. Of these, three gave more than 1400 lbs. and one 
went as high as 1684 lbs. of seed cotton per acre. Each of these 
gave yields of more than 400 lbs. of lint and two gave more than:* 
per acre. 



FIBRE CROPS 




Id the Cape Province most gratifying results have been obtained, 
ix varieties tested in Pondoland in 1911, five gave yields of moie than 
, lbs. of seed cotton per acre, and one variety as much as 2067 V. lbs 
^ cotton per acre. 

Experiments are being established in Natal, but from previous 
Its it may be said that cotton is a crop eminently suited to a laige part 
aat Province. On the British market practically every consignment 
oDth African cotton has realized higher prices than American cotton 
imilar types. _ 

The soils which give the best results are sandy and clay loams and al- 
al soils. Considering the irregularity of the climate in South Africa, 
ciop is not so certain on light sandy soils, on stiff clays and on turf 
i, in the latter of which cotton germinates badly during dry seasons. 
:e cotton is planted in October or November, it is necessary that the 
fall during these months and December be sufficient, or else a full 
d will not be obtained ; these three months may therefore be considered 
critical period of cotton cultivation in South Africa, 

Among the staple crops grown in South Africa, cotton is the least 
austive of soil fertilit3", as may be seen from the accompanying table, 
ch gives the amounts of plant food rcmoVx:d from the soil by various 


Crop 

Nitiogai 

Ph c)fphato> 

Potasli 

~ 

Ihs. per aac 

lbs. per acre 

n>«, per acre 

Cotton 

. . 21.36 

10.97 

Q,2I 

Maize 

■ ♦ . 73.74 

23.96 

63.06 

Wheat 

. ■ .33.32 

10.20 

16.82 

Tobacco 

. . 56.00 

7,00 

69.00 


At the present time this Division is not in possession of sufficient data 
in all sections cf the Union to be able to advise what varieties to grow 
each of the several districts. Prom the results already obtained, it 
I be stated that for the greater part of the Transvaal the varieties of 
big-boll group, including, Cleveland, Christopher, Russell s, Fulliiot, 
ncioft and Bohemian, give the best results. In some parts of the Irans- 
il, where the soil is ver}^ fertile and the growing stasoii long, the best 
lilts are obtained from Cook's Long Staple. This applies to the vici- 
^ of Tzancen and the Brak River Valley. Along the coastal belt the 
|t icturus have been secured from the varieties of the long staple group, 
|ch includes Cook’s Long Staple, Nyassaland, Griffins, Suiifiower and 
p’s. 

.^1 the above varieties are annuals. The results obtained with the 
niiials have not, as 3^et, been sufficiently satisfactory to recommend their 

fvation. 


- (/rena lobata in its Wild State in Madagascar. - 

^fadagascar et Dependances, Bulletin konomtque, Year 14, Fart 2,1 0. pp. 4 
^tacanarivo, 1914. , -i. • ♦. 1 

TWs plant occurs in a wild state in Madagascar, but it is not used 
ie natives as a textile plant. They occasionally use it m the maun- 
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facture of theii of ropes, but tkey do not cultivate it ; on the 
they destroy it by setting it on fire when it is dry, but the seeds let 
vitality owing to their thick shell. 

It grows in a wild state in the State of Sao Paulo, 
cultivated with success in the neighbourhood of Campinas, ^vhilst tli 
are worked in a spinning mill and weaving shed at Sao Paulo. ^ ^ 
The plant is cut at the end of the flowering season and retting ‘ . 
ried out by the ordinary process of immersion of the fresh 01 dried V 
in water. The water should be clear and running with a strong cun 
Retting lasts from 5 to 15 days or more according to the age and thick^ 
of the stems, the best fibre being obtained from the thinnest stems ^ 
The process of decorticating is very simple and it is easier Avhec 
stalks are dry. The fibre is used like jute in the manufacture of sa 
and cloth. A native of Madagascar can cut about 440 lbs. of green sk 
per day, and 100 lbs. of stems yield about 5 lbs. of dry fibre. 

The crop may be sown broadcast or better by means of a drill, bui 
should always be sown thickly, to prevent branching and to obtain vt 
long stems. There is little disadvantage in cutting after the matura'’ 
of the seed, the fibre being perhaps of slightly less fine quality, 
Though the plant occurs in rich alluvial soils, it adapts itself ali*) 
poor soils. 


1115 - Agave SisaJana and Fourcroya gigantea at Cape Verde. -in 

Colonial, Year II, No. 21, pp. 289-290. I,isbon, Septembet 25, 1914, 

Agave Sisalana was introduced into Cape Verde some ycais ago- 
the form of bulbils, which were distributed amongst the agricultural ' 
different localities. They appear to have struck wherever planted, 
though they developed into good plants in the high lands and valleys, ‘ 
were stunted in growth in the arid soils near the coast. 

Foufcroya gigantea has been established in the wild state iu the m 
tainous islands in the Cape Verde Archipelago for more than a century 
in some places it covers considerable areas. • The fibre is prepared by 
natives, but in such a crude manner as to render it unfit for export. Ini 
private enterprise attempted mechanical extraction with consider; 
success, the fibre being now sold in the markets of Hamburg, bone 
Antwerp and Marseilles. In 1903 the Portuguese Government car 
out experiments at the National Rope Factory (Cordoaria Nacional) ? 
textile fibres from the colonics. Fotircroya fibre from Cape Verde ’ 
tested and gave good results. 

On the initiative of the present Governor, important plantations oib 
and Fotircroya have been established on certain State lands (RV 
Cancello, Trinidade, at an altitude of 1000 to 2500 feet). At the beg*® 
of April, 1914, 620 000 plants had been planted and 80 000 
planted before the end of the year . Since the bulbils require ^^1^^ 
time to grow, plants which will begin to yield in 3 years 
I ton of fibre per 1000 plants per annum after 5 years, have beeo 
from the natives. The present price of the fibre is i 30 per ton. 
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J- Year a, No. ,4, pp. 34-36. Paris, .,14. 

Ihe various species of TrMa We not yet been thoroughly investi- 
rf, although they yield various interesting products; the bark of some of 
fflis excdlent substitute for Ipecacuana, while their seeds contain 
ivittg quantities ol fatty matter suitable for soap and candles 
•}l, F. PellEGRIN, in a monograph on the MeUaceae of West Africa 
aerates 12 species of Trichilm, of which 6 belong to West Africa pro- 
f and 6 to Equatorial Africa. The six species belonging to West Africa 
r. Prieureana A. Juss, T. emetica Vahl and T. Hendelotti Plauchon. 
of them small trees belonging to the savanna region ; T. acuiifoliata, 
CandoUei and T. cedrata, all three described by A. Chevalier and forming 
ge trees in the virgin forests of the Ivory Coast. 

The seeds of T. emeiica have been exported from Mozambique to Mar* 
les for a long time under the name of Mafutaires. It was therefore 
jable to know if the West African products gave seeds of equal value. 
^ were therefore obtained from various species found between Bamako 
1 Koulikoro and studied at the Chemical haboratory of the Colonial 
rden of Vincennes, The types of seeds were as follows : 


I. Small dark red seeds. 

II. Medium-sized seeds of orange vermilion colour. 

III. I^arge orange-coloured seeds, 

The results of tltfe analyses are given in the Tables I and H. 


TabIiE I. - AncUysis of seeds. 



I 

11 

in 

Weight of 100 seeds, gms 

. . IZ.7 

29.4 

79. r 

» 100 kernels, gms .... 

. . 4.6S 

17.08 

46,04 

Percentage of kernels in seeds . . . 

• . 36.9 

58.1 

58.2 

SheUs% 

. . 63.1 

41.9 

41.8 

Moisture % in shells 

. . 6.42 

4.16 

4.74 

» It in kernels 

. . 5-7.^ 

6.71 

.5.76 

Fat in shells . 

- . M.50 

38,10 

5*.90 

' kernels 

. . 30*^0 

44.70 

43-70 


Tabi<e II. — Analyses of the fats. 


Colour ... 

Medium seeds. 

Fat o£ kernels 

. l^ht brown 

Large seeds. 

light brown lighter brown. 

Solidiftca ion point of glycerides . , . 

1S0-19® 

150-160 

about 1 3“ 

.'tddity % as sulphuric 

0.97 

0.49 

0.53 

'• % as oleic acid 

. 5.60 

2.82 

305 

Fixed insoluble fatty acids % . . - . 

92.0 

90.3 

92.0 

Meitbg point of insoluble fatty adds . 

. 52“ 

51.5® 

44 ® 

Solidification point » » * . 

. 48-4" 

47.20 

40.5” 

Glycerine % 

6.3 

— 

5.8 
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The large seeds most nearly approach the MafurairesfromMozamK' 
as regards size and fat content. The medium seeds are identical ^ 
those of T. Prieuream preserved in the Kew Museum. ^ 

French West Africa should be able to export at least several 
tons of the Mafuraire seeds each jear. 

1117 - Recent Data on Rubber Plantations. — Plantation Rubber Acreages. 

Planting in Malaya. — Williams, G. C. (Rangoon) ; Rubber Cultivation in g, 
— Report of Gold Coast Gi vemment. — Tke India Rubber World, Vo!. 4, No. 6, pp 
New York, September i, 1914. — Rubber Cultivation in India Daily Cons War 
Trade Reports, Issued by the Bureau of Foreign and Domestic Commerce, y^a, 
No. 197, P- 1034. Washington, August 22, 1914. 

The area under rubber in 1913 is estimated at i 250 000 acres 
trfbuted as follows ; 


Malaya, etc. . . 
Java. 

Sumatra, etc. . . . 

Ceybn 

India and Burma 
German Colonies 
Borneo . . . , 


500 

000 

acre 

150 

000 


250 

000 


220 

000 


50 

000 


60 

000 


20 

000 



In 1910 the total acreage under rubber was 767 000 acres, in 15] 
865 000 and in 1912, 987 000. It v ill thus be seen that the increase slioi 
by 1913 over 1912 is about 27 per cent. 

The following table shows the relative importance of the rubber acrea 
in various parts of the Malayan peninsula ; 



rgrz 

Acreage 

191:3 

Acreage 

1913 

Output in Ion? 

Federated Malay States . . 

399 197 

433 324 

21 229 

Straits Settlements . . . . ■ 

94 263 

III 316 

0 Or|7 

Johore 

gi 827 

117 022 

I 646 

Kelantan and Kedah . . . 

34 837 

45 373 

246 

Trengannu 

1 497 

I 510 

Not yet prodncin 


621 621 

708 545 

29 168 


In 1912 there were in all 235 912 workers employed on the Mala) 
estates. 

The production of rubber in India is confined to Assam, Burma ana 
Madras Presidency, which exported in the fiscal years ending March 
1913 and 1914, 14627 and 23264 cvt. respectively. The acreage tm 
rubber and the number of trees in 1913 was as follows : 


Acres 


No. of trees 


137 430 

I 636 476 
4 91 1 399 


Assam . 
Madras . 
Burma . 


4 681 

12 022 
29 544 
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j*|j0yife^d of the Assam plantations is relatively small and the number 
gg to the acre much less than in Madras and Burma. In 1913 the outturn 
adias more than double that of Burma, because most of 

in Burma, being less than six years old, are not yet productive. 
[^^1914 the total acreage under rubber cultivation was about 34000 
The rubber-growing districts are in Lower Burma, including Tenas- 
J The soil is principally a reddish yellow friable sandy loam, with 
gonal districts which have a subsoil of laterite. The land is e-Asily drain- 
It is slightly undulating and in nearly all cases is protected from 
jputh-vest monsoon by high ranges of hills. 

'ffje rainfall varies slightly in different districts, from no inches in 
ijj Tenasserim to 200 in Tavoy. There are two seasons : December 
pril, the dry or cold season, and May to Xovember, the wet or nionsoou 
pj], ' The iiest months are February and March, when there is very 
^or no rain, but there are heavy mists and dews which compenste for 
lack of rain. The temperature is about 88.80 F. in the daytime and 740 F. 
jiffbt— the mean temperature for the year being about 800 F. 

SAII planting is stump planting about 9 to 12 months old. The plants 
k a height of from i() to 12 feet and a girth average of 2 to 4 inches 
e vear. All the trees can be tapped in 4 years from the date of planting, 
iilh average 3 feet from the ground being 18 to 24 inches and more if 
ed 20 X 20 feet. The average yield for 4 to 6 year-old trees 
to 3 lbs. per tree per year. The rubber is of excellent quality. Tapping 
)e done now^ practically all the year round. It is principally done by 
nese gills. 

The capital invested is from £ 22 to £ 25 per acre to bring to bearing, 
average cost of production is about is 6 d to is loy.^d per pound. 

The exports of rubber from the Gold Coast Colony in 1912 w’ere 
'699 lbs. as against 2 668 667 lbs. in 1904. The average annual yield 
’ara rubber (Hevea) at the several experimental stations was 3 4 lbs. 
bee. Funtumia has given over 56 per cent of its total yield at the first 
)ing, in contrast with Para, where the quantity of latex tends to in- 
se after the first tapping. 


'-Rubber: Tapping and Tapping Systems. — f. g. (paper read at 

Batavia Rubber Congress) in The Indian Rubber Journal, Vol. XLVIII, No. 14, 
pp. 15-16. London, October 3, 1914- . 

Under normal conditions from 300 to 350 per tapping coo re 
day are recommended if work of good quality is to be mai^aine . 
least twenty cuts to the inch (^f bark removed should be oWained, 
!v.hen four years is allowed for bark renew al the cuts should be 18 inc es 
K- *fhe depth and uniformity of cut are extremely importan . 
jonsidered a bad practice to place water on the cuts to aci ita e e ow 

kex. 

fn discussing the merits of the diSerent tapping systems two 
Fe consideration : i) the production of maximum yield o ru 
Frinuini cost, and 2), the maximum yield of rubber wi minimum 

h to the tree. With regard to the periodicity of tapping it is gen y 
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recognised in Malaya that daily tapping, over a period, gjy^^ 
total rubber than alternate-day tapping, but that the latter 
per tapping. In the case of young rubber, the difEerence is at its ] 
mum, but as the tree ages the excess of rubber obtained in daily taj 
increases and becomes sufficient to pay for the additional labour inroj 
This age limit appears to be about six years for trees planted at | 
ficient distance apart to allow good bark renewal. Bark renewaUeJ 
on the age of the trees and their distance apart. ^ 

At least four years should be allowed for bark renewal in the I 
of young trees and six years for old trees, especially if the distance of p] 
ing is small. 

The writer has conducted experiments to test the merits of the fo] 
ing tapping systems : 

1. Opposite quarter system. — This system is unsatisfactorj 

account of the high cost of marldng out the guiding lines, tappit^^ col 
ing latex and washing cups, and requires double the number of latex ij 
spouts and holders. It is also doubtful if the renewal of bark inj 
system is as rapid as in others. I 

2. Single quarter {or half herringbone) system. — This systeii 
largely in use in the Malay Peninsula. At the Kuala Lumpur Experiiii< 
Station it was found that two cuts gave considerably more total ni 
than three in the case of young trees, and since the length of the cut 
creases with the age of the tree, it is doubtful it is adwsabletol 
more than two cuts even with old trees. It has been found in Jau 
that more rubber is obtained by tapping to the left than to the rigl 
the vertical channel. This system is infinitely^ superior to the opp 
quarters system and over a period of two years it has given results nf 
equal to the ‘ V ’ system. The superiority of the latter system ca 
be decided until the results of tapping the renewed bark are known, 

3. The ‘ V ' system. — Some planters object to this system 
it tends to flatten out the trunk of the tree. This is however nod 
vantage and the results of the Kuala Lumpur experiments show agr; 
and continuous increase in ^^eld greater than that of any other s}-! 


II 19 - The Use ol Sweet Sttghum as a Sourcse of Commercial Sugar or as Fodd 

Anneit, H. E., (Agrictilturat Chemist to the Goverament of Bengal) m Apic* 
Research ImtUute, Pusa, Bulletin No. 41. 9 PP- + 2 diagrams. Calcutta, i 9 n 
From time to time attempts have been made to grow sweet van 
of sweet jowar (Sorghum sp.) for the purpose of sugar 
seed has in many cases been imported from America, but in cert 
of India local varieties are found which contain much sugar. 

The experiments here described were made at Lyallpnr an 


daspnr, Punjab. tj 

At I.yaUpur a local variety was grown. It was s"™ . . L 
at the rate of 12 lbs. per acre, without manure ; thf ground a ^ 
timp.; In order to determine the best time for the haivesi, 


(1) See No. 1039. B. Sept, 1913- 
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divided mto 20 equal sections which were gatheied two at a time 
I difteient intervals. From every lot the juice was boiled down The 
,esiilts were obtained froin the sections cut towards the end of October 
^diug of November. The lot cut on November 9 yielded 6 tons to 
,ac of stripped cane with 6587 % lbs, of juice, and from this 87s lbs. 
w sugar (gar), or 13.3 per cent, containing 57.90 per cent suciose and 
, per cent leducing sugar, were obtained. This is quite a poor 
t>' g^' 

[from the lesults of the Lyallpp ai\d Gurdaspur expeiiments it appears 
as a source of sugar, saccharine jowar is not worth growing in India 
L in America it is only gro^ to make syrup, for which there is a demand 
hat country, while there is none in India. 

iThe high glucose ratio of the juice militates against the production of 
crystalline gur. The juice contains also substances which produce, 
[nies, a very objectionable taste in the gur. 

:The yield per aae obtained from a very good crop of sorghum only 
ted out at about 8 cwt. pei- acre. Hence the yield of sugar per acre would 
ply about one- third of that from the average country sugarcane crop. 
These results tally with others obtained previously at Poona with the 
ierand Amber varieties, which yielded 1174 and 1072 lbs. of molasses 
acre respectively. 

The experiments made by the writer indicate that the total sugar 
lent of the crop is highest when the seed contents begin to dry. There- 
[ until the seeds are dead ripe the total sugar in the crop decreases, but 
decrease is mainly at the expense of the reducing sugar. As the plant 
[oaches ripeness the amount of juice expressed from it decreases. 

; As a source of fodder saccharine sorghum seems valuable. The crop 
jirly quick- growing and, as has been seen, yields abundant green produce, 
h the seed is in the thin mUk stage no increase in total weight of the 
|) takes place and also the amount of total sugar in the crop has almost 
tiled its maximum. Hence, when being cut for fodder, the crop should 
be allowed to get beyond this stage. 


i-Tea: Manuring Experiments at Peradeniya.— bamber, m. K.,m reparimnt 

Agriculture, Bulletin No. 9, pp. 11 9-1 34, 3 plates. Colombo, Ceylon, May 1914. 
This circular contains a detailed account of the results of manurial ex- 
igents on the tea plots at Perideniya since 1911. Though no obvious 
elusions are drawn from the tabulated results, the writer states that 
expeiiments continue to bear out the advantages of green manuring, 
demonstrate that with this class of tea, the application of expensive 
’^genous manure is not essential for the production of highly 
5 ta.ble yields. 

^ a green manure., Dadaps (Erythrina IHhospema) appears to give 
best results. 
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1121 - Irises Used in Scent-Making. — blin, henri, in Le jardh, 

No. 659, pp. 230-231. Paris, August 5, 1914. 

France does not produce sufficient iris rhizom^ to supply the see A 
tory at Grasses (Alpes Maritimes), where 650000 lbs. are required^ J 
ally ; therefore there is a large importation of these roots from Tn J 
Further the Itatian product is of su^rior quality to the F rench. ^ 
is of opinion that iris cultivation might be extended in the South of Fr ' 
and especially on the somewhat poor soil of the coast zone, which 
far from the centres of perfume manufacture. ' 

The scent iris was grown for a long time in the Departmeul 
the Ain, in the commimes of Anglefort and Carbonnot, near Seyssel \ 
crop has, how^ever, decreased in importance owing to the competition of 
South of France and of Italy. In 1903, the above-named communes r 
duced from 33 000 to 35 000 lbs. of iris rhizomes, which fetched* hon 
to 50s per cwt. The price has row fallen to about half this. Iris m 
from Florence make 35' to 505 per cwt., while the less valuable ones fi 
Verona are sold at 25 to 30s. 

The varieties most used in scent-making are Iris fiorentina (/. 
and L Clio, which is a variety of it. Iris germanica, which is coarser; 
hardier, grows wild throughout Provence. 

The soil is prepared by digging, and fragments of the rhizomes 
planted at 8 inches each way, towards the end of August and in Septeml 
They are hoed in spring and autumn. From 6 to 8 tons of manure 
applied per acre to every crop, which occupies the ground for two or tl 
years.In the South of France, good results are obtained by the applicat 
of 6 to 8 cwt. per acre of sesame or oil cake. The rhizomes are liftec 
the end of the second or third year. The French crops vary from 20 
36 cwt. of dry rhizomes per acre. An average crop of 28 cwt. per a 
fetching 28s per cw t., gives a gross return of £ 40 per acre. 

The rhizomes are peeled, washed, dried in the sun and kept in a 
place. The old method of making the scent consisted in grinding the 
roots and thus obtaining iris powder (which is itself used for many purpos 
The essence was distilled and the residual powder macerated in pure alco 
either the essence or the maceration liquid being used. The better and n 
modem method is the process of extraction by means of volatile solvents s 
as dichlorethylene or trichlorethylene ; the latter is preferable for mm 
ture on a large scale. 

1122-1110 Effect of Shading on the Transpiration and Assimilation oM 
Tobacco Plant in Cuba. — HASSelbring, HEiuitiCH, in The Botmcal 
Voi. I^VII, No. 4, pp- 257-286, + I fig- Chicago, lU., 1914- 

The experiments described in this paper were undertaken in t e y 
1908-09 at the Cuban Agricultural Experiment Station at SaDbag|> 
las Vegas (Western Cuba) with the object of determining the e 
transpiration and assimilation in the tobacco plant of the c ees ^ 
shade which is frequently used in that region for shading tobacco. 
cheese cloth is a kind of network of coarse thread 1^3^ 

a tenth of an inch wide ; during the middle of the day this cloth casts 
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tible Sliadow, which, however, is more noticeable early in the morning 
I in the afternoon. 

tobacco plants were grown in vessels in the open, and six under 
g^otb shade. The light intensity under the t wo conditions was mea- 
[ by the photometric method. The temperatures were recorded by 
ijQgraphs J the relative humidity and rainfall were also determined. 

It flras observed that : 

1. The shade of the cheese-cloth tent reduced the total light by 
tone-third, but the diffuse light showed very little difterenee on bright 
■ when, however, there was no bright sun the total light (all diffuse) 
deduced by about one-third. 

2. There was no marked difference oetween the tamper ature within 
tent and that outside. The average daily excess of the temperature 
ide the tent ovei that inside wa?, for 6o days, 0.140 F. It seems that 
■endency of the tent to retain heat is balanced by the smaller quantity 
idiant energy which passes nnto it. 

The relative humidity is higher inside the tent than outside, 
diilerence being more marked during the day, for at night in 
1 stations it reaches 100 per cent. Duiiiig the day the difference is 
meed by the partial retention of the moisture transpired by the plant. 

The rate of evaporation is greate. in the open than under the tent, 
difference in the rates of evaporation in the two stations increases 
1 the development of the plants and the consequent increase in relative 
lidity under the cheese-cloth. Besides diminishing the amount ot light 
increasing the relative humidity, the tent reduces the currents of air ; 
these changes tend to diminish transpiration. 

The plants used in this work were grown from seed obtained from a 
fie self-fertlilized mother-plant of a pure strain. 

The shade plants attained a nearly uniform height of 6 ft. 10 in., 
le the height of the sun plants averaged about 5 ft. 9 f^be leaves 
k shade plants were much larger and thinner than those of the sun 
its and the internodes of the stem were longer. In 60 days the plants 
the open transpired an average of 45-539 b^res of water per plant and 
Hired 241.72 cc. of transpired water per gram of water -free substance 
duced, while the corresponding figures for the shade plants were 35-^ 

Es aad 186.90 cc. The sun plants thus transpired on the average about 
per cent more water per plant than the shade plants, while the average 
ghtof dry matter produced was, in the mature plants, nearly the same 
wth sets. It follows that the series having the higher total t^anspira- 
1 also has the highest transpiration per gram of dry plan ^ ^ 1 
i&is corroborated by the above figures. The quantity o wa 
unit of diy matter produced is remarkably uniform for ^ e P 
lin each group. This confirms the conclusion that 
conditions the quantity of water transpired per urn o 
feed is constant and independent of the natme of the -“"Dhat. 
■s or of their concentration or of the state of deve opmen 
The other observations gave the following averages per p 
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in the c^i 

— sha^t 


Leaf area, in square centimetres 21 442 

Transpiration, total for the last five days, incc. . lo 566 

» hourly per sq. decimeter leaf surface, 

in cc . 0.41a 

Fresh weight, in grams : 

leaves 401 

stems 380 

roots 212 

total 993 

Weight of waier-free substance of plants {at 78® C. 
and at a presstire of 6 cm. mercury) hi grams 

leaves 74.50 

stems 68,66 

roots 45.26 

total 188.42 

Percentage of water. 

leaves ^1,39 

stems 81.91 

roots 78.59 

total 81.01 


29442 

7862 

®.t24 

469 

489 

205 

1162 


66.94 

79.68 
4L51 
18S.14 

85.68 
83.71 

70.70 

83.82 


^ After a discussion of the observations and opinions of the most comJ 
tent authorities on the subject of the relation between transpirations 
production of plant substance, the writer draws the following conclusioJ 
Under the climatic conditions of Western Cuba the transpiration 
tobacco plants grown in the open ground is nearly 30 per cent greater tlJ 
that of plants grown under the cheese-cloth shade commonly used foi m 
ing tobacco in that region. The transpiration per unit area of leaf surfJ 
is nearly twice as great in the sun plants as in the shade plants. 

The shading of tobacco plants by this grade f cheese-cloth doesiJ 
seem tc) result in a diminished production of total plant substance hytj 
shaded plants, as compared with other like plants not shaded. Since, m 
ever, the leaves of the shade-grown plants have a much greater total H 
than those of the plants grown in the open, it is evident that the quanto 
of plant material elaborated per unit of leaf area is greater in the plants grd 
in the open. J 

Although the total production of dry plant substance is not influenq 
in any marked degree by the cheese-cloth shade, the distribution of tij 
substance is affected in such a manner that in the shade-grown plants « 
atively less material is deposited in the leaves and more in the stems than! 
the corresponding organs of the plants grown in full light, bo evid 
influence is exerted om the deposition of material in the roots. 

1123 - Medicinal Plants In South Africa, - schOnland, s., 

Rhodes University College) in The Agricultural Journal of the Union of So\t( 

Vol. VIII, No. 2, pp. 201-205. Pretoria, August 1914. U| 

In South Africa the native medical practitioners make use of a n 
■of local plants; very few of these, however, are included in the omci p 
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Among these the following wild plants may be mentioned; 
esici nigra, which is widely spread in South Africa ; Cannabis saliva ; 

species of Cassia; Datura Stramonium', Foeniculutn vulsare 
ffuhium vulgare ; several native species of Polygala. which api)eaJ 
|je at least as good as P, Senega ; Ricinus communis, etc. 

>y'Uinerous other medicinal plants have been grown here and there in 
itb Africa, but rather for experimental or ornamental purposes and 
iiout attaining any commercial importance. Among these the following 
re been successful: Aloe (Barbados) at Grahamstown and Capetown; 

aihamanticum l&ze, which is said to be superior to male fern, at 
eni; CarumCarvi near East Eondon; Cassia marilandica at Komgha; 
\0momufn Cassia at Durban and Maritzburg ; Convolvulus Scammonia 
goDierset East ; Coriandrum sativum near East Eondon ; Curcuma 
in Natal; Digitalis purpurea in Albany; Erythroxylon coca in Natal; 
<cyfrhiza glabra near Bast Eondon ; Illicium venm in a garden at Komgha 
an ornamental plant; Linum usiiatissimum ; it grows freely at Komgha 
J Kei River, and has been very successfully grown near East Eondon 
1 in bower Albany ; Matricaria Chamomilla, grows freely at Komgha and 
s grown at Salem for many years ; Meitta piperita, successfully grown in 
reral localities ; Pimpinella Anisum near East Eondon ; Pyiethrum spp. 
Fe been grown very successfully for local consumption in South-east 
pe Colony; Rheum officinale, successful at Komgha; Tamar indus indica, 
iffs freely at Komgha, also grown at Durban, where it does not bear 
fls freely enough to make it worth cultivating ; Taraxacum officinale, 
IT East London. 

' Considering the special economic conditions of South Africa and espe- 
Py that labour is expensive, mostly unskilled and unreliable, the writer 
b not believe that an important export trade in medicinal plants could 
built up, even with those abundantly growing wild. 


4 - Market Gardening in Spain. — zulueta, jest (Report presented to the viii 

iCurso Intemacional de Efpansidn Ccmmercial ») in Resumen de Airicultura, Year 
XXVI, Part 3C9, pp, 390-398. Barcelona, Septemter 1914- 
The exportation of market-garden produce from Spain is continually 
leasing with the iirjprovement of the means of communication. Accord- 
;to the last available official statistics, those of 1912, the exports during 


It year were as follows : 


£ 


Onions 

Preserved vegetables 

Potatoes 

Chillies, ground and unground. 

Garlic 

Tomatoes 

Peas 

Artichokes 

Capsicums 

Asparagus 

Various vegetables 


624 873 
370550 

278 270 

181 315 
87 908 
37 382 
10 030 
650 

159 

29 

9583 
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the statistics estimate the value of the annual vegetable prodact^ 
of Spain at 15 millions sterling. The writer, however, considers that ^ 
estimate falls far short of the reality, seeing that vegetables form the pij 
dpal articles of food of the people. The above figures do not iaciude a 
the vegetables consumed by the producers. Very many families pcss^ 
kitchen gardens ; even agricultural labourers and some towns-folk an 
factory hands possess them. 

With the exception of Madrid, where the scarcity of water in ti 
Manzanares precludes irrigation, all the large centres of population i 
Spain are surrounded by belts of market gardens. In the central “meseta 
(plain), the first place is occupied by Aranjuez, with its 30000 acres (j 
well irrigated laud thickly covered with market gardens and associate 
fruit plantations. In Aragon the irrigated land of Calatayud is noted 
however, both in this district and in the “ vegas” (fertile, gentle irrigate 
slopes at the foot of the mountains) of Saragossa, sugar-beets and lucem 
predominate, so that market gardening has httle commercial importanu 
The valley of the Ebro is only to a limited extent under inteusive cult 
vation ; however, Logrono^ Haro should be singled out, as it supplies 
large preserve trade. 

■ The typical market-garden zone which produces early outdoor vegel 
ables, is the coast zone of the Mediterranean. Erom the town of Mataj 
the“huerta” (irrigated fruit and vegetable garden) , extending as a Ion 
narrow belt along the coast from the suburbs of Barcellona to the Frenc 
frontier, takes its name. Its speciality is in early potatoes, which areplaafe 
in November or December, and forced by the application of an abuadai 
supply of manure ; these potatoes are sent, in constantly increasing quant 
ties to Paris and to England and elsewhere at a time when the tube 
are still green. The annual exportation is estimated at 33 million Ibi 
and its value at £120000 ; but the price varies very much according * 
the greater or less competition of the products of other warm countrie 
The exportation of green peas is estimated at 3 % miUion lbs., ^vith e 
average value of £12 oou ; these are grown without irrigation betue 
rows of vines. In the “ huerta ” of Mataro no fruit trees are grown, wb 
the more extensive plain of the Elobregat, which occupies the whole dek 
and extends some miles up the valley, is an uninterrupted fruit pnu 
tion, with vegetables below the trees. ^ 

According to official data, which, however, faU below ^ ‘ 
gures, the province of Barcelona possesses 16 200 acres of niar^ e gnr ^ 
of which the produce is worth £i 290 000. The name of J 
not given to the cultivated zone extending between Rens and lan g 
nevertheless the scanty water supply available is turned to s 
account, that large crops of vegetables are also^ all tl 

" huerta “ proper ‘commences in the Castell6n plmn and m . 
ancient kingdom of Valencia, where it reaches its grea e ^ 

The ViUareal huerta”, which now comprises 200 1 

subterranean water broi^ht to the surface from a dep ^ ^ 

by means of Artesian wells with mechanical motor p P 
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there is one well for every 57 acres oi land, which is for the most 
rt under citrus gy^es. The soil was prepared according to the system 

^in Santa Cruz (Tenerifie) in preparing the land for the celebrated Canary 
jatoes: thesohd rock up with dynamite, the layer of earth beneath 

^^racted, the cavity is hned with fragments of rock and hlled up with 
At Villareal, however, the soil was transported for a long distance 
order to obtain a layer 20 in. deep. The same thing is done at Almeria 
order that the roots of the famous vines can penetrate deep into the 
I and thus resist the drought. In the “ huerta” of Valencia the culti- 
jjon is so intensive that there are families living upon little over an 
:e of land. 

The “ huerta" of Murcia is distinguished by the cultivation of cap- 
cm. Vegetables are grown there in trenches covered during the winter 
•ii straw matting. Orihuela, Deiiia, Gandfa. the “ vega” of Granada 
a Motril are all important horticultural centres. The Motril zone is 
jcdally characterised by the cultivation of cotton and sugarcane. 

The prices of " huerta” in full production are exceedingly high, rents 
lounting to £10 or £16 per acre and sale prices usually to £200 to 
DC per acre. At Carcagente, Alcira and Gandfa, citms groves fetch as 
icb as from £650 to £800 per acre. 

As a rule, the ground is leased to families of colonists who usually do 
the work; day labourers are very rarely employed. The maiiagemeiit 
the soil and the crops is carried out with the greatest exactitude. 


, - A Kakl Classification. — Htjme, H\rold H., in The journal, of Heredity, Vol, V 
No. 9., pp. 400-406 -f 6 figs. Washington, September 1914. 

A? long as any kind of fruit is represented by only a few varieties the 
anical classification can be followed, but when the number of varieties 
:eases considerably, it becomes necessary for the pomologist to introduce 
le system of classification based on some well-marked characteristic 
)rder to facilitate identification and handling. 

Such is the case with the Kaki {Diospyros Kakl) of which the number 
rarieties grown in the United States for many years has been quite 
ited. But recently a very large number of new varieties have been in- 
duced from China, Japan, Algeria, France, etc. 

The writer is of opinion that the flesh characters form a satisfactory 
>is of classification. In the final analysis the flesh characters are fixed 
the pollination factor and this factor finds its most striking expression 
the colour and texture of the flesh. 

All the varieties of D. Kaki known in America at this time are light 
when seedless, while certain varieties always show darkening of 
idesh when seeds are present and other varieties are always light fleshed 
containing seeds. Thus far in the writer's experiments partheno- 
that is the formation of seeds without pollination, does not occur 
^ and if it does it is so rare as’ to have no practical importance^ 
^ viroiniana it is said to have been observed in some instances, but it 
s not been proved experimentally. 
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Kakis may be divided from the pomologist’s point of view into at i 
two groups — first those which show no change in colour under the infl ^ 
of pollination, and second those in which the flesh of the fruit is 
ened under the influence of poUination, 

Since the change in colour in the one case is directly due to pollinat 
and in the other pollination has no effect, those varieties which ' 
no change in color are called Pollination Constants and those which 
light coloured when seedless and dark coloured when containing seed ' 
called Pollination Variants. If varieties which are constantly dark flesi 
whether seedy or seedless should be found, they would belong to the zr 
of Pollination Constants, which would be divided into two groups of li 
and dark fleshed Pollination Constants. It is hardly probable thattb 
are varieties which are dark fleshed when seedless and light fleshed wt 
seedy. 

The varieties known at this time are divided as follows : 

Group I, Pollination constants, Costata, Hachiya, Lienha, New Si( 
Ormond, Phelps Siang, Tamopan, Taneuashi, Triumph, Tsuru. 

Group II, Pollination V ariants : DaiDaiMaru, Galley, Godbey,Hyai 
sae, Lonestar, Masugata, Kyotan, Nectar, Okame, Taber No. 23, Tsl 
N. 129, Yeddoichi, Yemon, Zengi. 

The amount of dark flesh found in fruits of varieties of the group ?i 
lination Variants depends botli upon the number of seeds and upon tb 
location With reference to one another : It is partial or arranged round t 
seeds when only one or two close to each other are present ; if two see 
are present diametrically opposite one another, or if there are more tk 
two seeds, the whole area may be more or less darkened. 

Associated with the changes in the colour of the flesh there are 
marked variations in time of ripening, shape and size of fruits, qualil 
and texture of flesh. 

Considering the extraordinary variability shown by P. KaU duetocc 
tivation, it is not improbable that the present cultivated varieties ai 
derived from two distinct species. 

Certain varieties of kakis bear both staminate and pistillate flower 
Some of those which bear staminate flowers do so every time the tree bloon 
while other varieties are very irregular in this particular. The first clai 
of staminate trees are designated as Staminate Constants, while the secoi! 
class may be called Staminate Sporadics. Those which produce only pistj 
late flowers may be referred to as Pistillate Constants. It is interest 
to note that staminate-flowering varieties of both classes are more commo^ 
found axnongthG PollinationV ariants than among the PoUinaiion 
To the former group belong Galley, Masugata, Okame, Taber Nos. 23 ^ 
129. Among the Pollination Constants only two staminate-flowenng 
viz. New Sien and Siang, have so far been found. It is not impro J 
that they belong to a different species from the other ^ J 

a different section of D. These two varieties were recently 1 
from Northern China. It must be borne in mind that D- . J 

tive to J apan, but was introduced from China several centuries ag p i 
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jbt the two groups (light-fleshed and datk-fleshed) have diverged 
^tly, even grantm g that they were originally one. 

The difierent varieties so far studied may be grouped on the flowering 
bitasfoUows: 

' Group I: Fishllate Constants. Tanenashi, Hachiya, Costata Tsuru 
itDopau, Hyakume, Yenon, Yeddoichi, Phelps, Triumph, Zengi.' 

Group 11 : Stdminate Constants. Gailey, and probably Masugata, Siang 
p j. No. 21910 and S. P. J. No. 27037). 

Group III : Staminate Sporadics. Okame, Taber No. 23, Taber No. 129, 
Experiments conducted by the writer tend to prove that it is iwssible 
! selection to transform strains of staminate sporadics into staminate 

instants. 


26 ' The Siamese Seedless Pomelo. — ■ Boyle, H. h. (Bureau of Agriculture, Manila, P. I.) 
nTkc Joitfniit of H^fcdity , Vol. V, No. 10 , pp. 440"444 “b ^ fiS- Washington, October 1914 . 

In 1902 the Ofi&ce of Foreign Seed and Plant Introduction of the U. S. 
epartment of Agriculture introduced from Bangkok some plants of the 
iamese pomelo which had been described as seedless. But the only 
lant which reached Washington alive produced fruit which contained 
my seeds and was decidedly inferior ; it was consequently destroyed. 

In 1912 the writer was sent by the Philippine Bureau of Agriculture 
) Siam to study the seedless pomelo on the spot and to obtain plants 
tit. He was able to find it about 30 miles to the north-east of Bangkok 
od in the Nakon Chaisii district, which produces the best pomelos. He 
)und that some trees bore only seedless fruit, but some also bore fruit 
fith seeds, especially those trees which stood on the side of the grove near- 
st the ordinary seminiferous pomelo trees ; the presence of seeds was 
pparently due to cross- pollination. The seedless pomelos are all pro- 
j^ated by marcottage by the natives, to whom budding in unknown. In 
jeearch work carried on in the United States it had already been observed 
|iat the seedless navel orange bore seeds when crossed by piomelo. 

The writer classifies the seedless pomelos of the Nakon Chaisii district 


tordiug to four types : 

1. Medium size, 4 1/2 inches in diameter by 5 inches in length ; colour 

Sht yellow ; flesh white : taste very aromatic, free from bittiness. 

2. Medium size, 4 Vs inches in diameter by 3 Vi length; colour 
:ight yellow ; flesh white ; taste aromatic and excellent. 

3. Medium size, about the same as No. i, pyriform; colour orange 

dlow ; flesh pinkish white ; taste good, rather heavy. , v-.i. 

4. Size ver> large ; colour yellow ; flesh deep pink ; taste bitter. 
,■ Type I is the finest of all, Types 2 and 3 are the commonest, while 

ype 4 is inferior to the others. . ■ . 

'i'he Siamese seedless pomelo has been introduced in o e PP ■ 
into the United States. 
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1127 - Prosopis Jufi flora, the Mesquite or Algaroba Tree, and Pra 
pubescenSf the Screw Bean, — Robertson, C. C. (Restaich 
Depaitment) in The Agricultural Jourtuil 0/ the Union of South Africa v'l > 
No. 2, pp. 233-239. Pretoria, August 1914. ’ 

The Mesquite or Algaroba and the Screw Bean or Screw Pod Mk 
deserve to be introduced and grown for their pods, which are excpT 
fodder for live stock. ^ 

Prosopis jidiflora^ the mesquite, is widely distributed in Korth 
rica from Western Kansas to California and southwards into Mexico" 
probably various forms occurring in Central and South America and lb 
known as algaroba should be included in the same species. Even in t 
United States the species varies a good deal, and two extreme forms t 
varieties glandiUosa and vdutina, are recognized. 

The mature pods are yellow, or often tinged with red, and are abo 
four to nine inches long and one-third of an inch wide, and ccntam abj 
six to twenty seeds embedded in pulp. 

In its home in North America, Prosopis juliftora is found in the hotti 
drier parts of the country, where the average annual rainfall is abo 
25 inches; it occurs even in arid localities where the rainfall is as low 
10 inches. It develops a remarkbly long taproot, which enables it to den 
moisture from a great depth and to become independent of the suifa 
water supply. It grows to a height of from 3 to 20 feet. The veMi\ 
variety reaches its greatest height of about 40 feet and a diameter of i 
2 feet in the valleys of Southern Arizona. The species is said to be extei]' 
ing its range naturally in some of the prairie States, and in California 
wih grow on soils containing a large proportion of carbonate of soda. 

Prosopis juliftora has been naturalized in several countries. It 
abundant in the drier parts of the island of J amaica, where it gro^^s i 
dry gravelly soils. In the Hawaiian Islands it has .spread rapidly sin< 
its introduction about 70 years ago and now covers an area of at leat 
50000 acres on the south and west coasts, where it is protected from ti 
trade winds. It grows on gravelly soils and steep stony slopes, occupjr 
land which is worthless for other purposes. 

In some of the drier parts of India, Prosopis juliftora is now naturaliz 
and has proved extremely hardy to drought and is used for icforestingdi 
waste lands and for an’estmg drift-sands. The tree is also said to be ti 
turalized in the Philippine Islands and in Australia. 

In German West Africa it was introduced about thirteen years s] 
and seems to withstand the drought well and to grow on poor sod. 

Seed of Prosopis and its yareties has been imported from differpt son 
ces by the Forest Department of the Union of South Africa at inter^ 
during the last seventeen years. It seems to thrive in the diffcren •' 
calities in which it has been planted, but its growth has been somew ^ 
slow and bushy, and the writer recommends it for hedges and for arres » 
sand-dunes. j 

Wherever it has been introduced it is extending its range na 
by regeneration from seed which is disseminated by stock ^ 
droppings. It is of slow growth. Its wood is heavy, hard and close*gr 
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y been used for railway sleepers, wood-paving fence-nnst» f 

• ..d 

^,gerly sought by bees The pods relished by cattle, ho ses and 
form an important stand-by for times of drought Ib^ut st 
of then weight IS nutritimis and consists of vegetable ‘albumen 
grape-sugar, with traces of fat and salts. ' 

The Mexicans and Indians grind the pods into a coarse flour which 
bake into- cakes for food. In the Argentine a liquor is distilled from 


pods. 

Prosopis pAscens is distinguished from the other mesquite by its 
i, shich are twisted into a spiral. Its wood is similar to that of 
jijlofn. The pods, although nutritious and used for fodder in Anic- 
are of less value because of their smaller size. This species has also been 
essfully introduced into South Africa. 


-The Jaboticaba (Myrciar/a). — Fopenoe, Wilson (Agricultural Explorer, 
u s. Department of Agriculture), in The Jourfial of Heredity, Vol. V, No. 7* 
PP 318-326. Washington, D, C., July 1914. 

The jaboticaba is a fruit tree belonging to the Myrtaceae, indigencus 
sDtral and southern Brazil. Berg distinguished three species : Afw- 
u cauli flora, M. Jaboticaba and M. trunci flora ; but they are not 
ir.guishable with certainty, at any rate under cultivation. 

The tree, which is evergreen, may reach 30 to .40 ft. in height ; it 
aches from the ground, producing an almost spherical crown. The 
aie borne on the branches from the ground-level to their tips ; they 
early sessile in M. cauli flora, but in M. Jaboticaba are produced on 
:T peduncles less than an inch long ; they ripen within two or three 
lis of the flowering -period, and a tree may flower and fruit several 
during the year. In appearance the fniits rather resemble large 
s, reaching i in. or more in diameter in M, cauli flora ; the most 
colour is a deep maroon purple ; the skiu contains tannin and is 
wj, while the pulp is translucent and juicy, in flavour something 
?:apes ; each fruit contains from one to four seeds, 
the jaboticaba will not stand more than the lightest frosts ; it seems 
rfer a rich, deep soil. The trees should be planted 30 ft. apart ; when 
1 from seed (which is the usual method of propagation) they require 
) eight years to come into bearing. 

- Manurial Expenments on Coconuts at Peradeniya. -- bamber, m. kelway. 

^ Dipiriment of Agriculture, Ceylon, Bulletin No. 10, pp. 135-146. Colombo, May 19 1.|. 

These Experiments were conducted, to determine the effect of manurial 
htuents, alone and in combination, on the development and formation 
its and to what extent old coconut palms can be improved by means 
l^hle to most cultivators. The trees used w'ere all old, growing on a 
by loam at an elevation of about 1600 feet and about 51 miles from 
m a direct line. The rainfall of the district varied between 62.37 
^ iJiigcS and 120.70 inches in 1913 and averaged 83.35 inches. 

^ results tend to show that : 
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1) . Ploughing twice a year is as beneficial as tnanuring. 

2) ! Tyii^ cattle to the trees in 1911 and 1912 had an 

effect lastii^ over two years. ,1 , 

The application of a soluble manure twice annually and a gen 
manure annually produced a steady increase which was maintai 

^4)^ Green manure with basic slag and sulphate of potash shoi 
a marked improvement, which, however, was not fully maintained i 

ing the wet season of I 9 t 3 - . ^ 

The application of salt (NaCl) or nitrate of soda has had 

beneficial effect during the years of the exi^nment. 

6) No treatment of any kind results in a gradual falUng oS in y 

7) The effect of cultivation and manuring has not so far decre 

the number of immature nuts (I) falling annuaUy. 

8) The number of mature and immature nuts increased annu 
while the proportion of female flowers producing mature fruit sho«i 

steady decrease during the same period. 4. t , ■ 

of The reduction of the percentage of mature nuts to female 80 
is rather more marked in the manured plots than m the umanured, 
the percentage increase of total female flowers is more marked m thi 
manured plots. 

, .30 - The Manuring of Bananas (2). - brUnnich, j. c. (Che jt of the 

ofAgricultute and Stock, Queensland) in TAh AgfuM ]o.,nAM 

Part 2, pp. 132-141. Brisbane, August 1914. . ^ , 

Hitherto, in general, large areas under bananas have been foi j 
continuaUy cropped, without any attention to manunng, and aband, 
when the crop, became unprofitable owing to exhaustion of the soil. 

In the State of Queensland it was found that the abandoned bai 
lands wlr eminentl^uitable to other crops and more particnladys. 
cane rnd thTthe great waste of leaving stretches of land nneu 
was avoided, hut the production of bananas, J 9 

4 % million bunches, dropped to an average yield of a 

’^^v^rafmanur 3 'S«^ iu Southern 

under sub-tropical conditions, f aTheavv'j 

exhausted banana lands may, by thoron^ " nlted tom virgin!' 
ings of fertiUzers, produce crops equalUng aU coi 

provided that they be in good 
a fair amount of humus. Prom what has been wnt 
ferent countries it appears that they reqmre a 
containing a fair amount of humus and g^d amounts po 
and phosphoric acid in readily available fom. 

With recard to the conservation of humus, g ^ 

to thTsoil Sthe rotting of the stalks on the ground after 
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cut. The groTOg of green manure crops like velvet beans Man 
, teans, etc., is practised m some localities and can be stongl™; 
(jed. 

,sther cultivated plant exhausts the soil to such an extent k 

i,f„llybome out by the following analyses carried out in tL Quels' 
mental chemical ahnrafnt'.T Wi^eens- 


I sandy loam. 


Humus and other organic matter 



time 

Potash . 

phosphoric acid, soluble in i per cent, dtric add 


1, where the soil is a vol- 

Virgin soil 

nxbaa&ted land 

per cent. 

pet cent 

18.S6 

17.04 

0.560 

0.292 

0.450 

0.180 

0.109 

0,067 

0.0142 

0.0634 


This is confirmed also by analyses, made in the same laboratoii^ of 
niit and of different parts of the plant of three varieties of banana-- 
-show that a fair crop of Cavendish bananas (555 bunches per acre” 
pit of bunch 39 removes in the fruit laalbs. of potash, I2y. lbs of 
epboric acid and 43.7 lbs. of nitrogen, whilst the stalks left on the ground 
lain 150 lbs. of potash, 6 lbs. of phosphoric acid and 41.4 lbs. of iiitrogen 
ctically speaking therefore 273 lbs. of potash, or about 5 cwt.cf sulphate 
otash per acre, must be available to the banana plant in a readily 
milable form to produce its growth and crop in a few months. 

1 q the manuring experiments conducted by the writer on Buderim 
ntain, 160 lbs. of potash, 80 lbs. of phosphoric acid and 40 lbs. of nitrogen 
acre were applied to normal crops and in double quantities to the cx 
fed lands, the composition of which is given above. 

The unmarmred and lightly manured experiments showed the want of 
)^ir in the plants ; the banana sucker, as soon as the bunch appears, 
ns to lose its vitality ; the leaves drop off and the stalk bends over and 
n breaks under the weight of the small bunch. On the otJier hand the 
'■ily manured plots produce good heavy bunches and the plants with- 
id better the cold weather during the winter, 
k some cases very heavy manuring was tried, as much as two tons 
rtifi ials being given yearly, at a cost of £ 25 per acre, and, in the plots 
re lime was applied, attaining £ 29 per acre, 
f'be average yield of the eight experimental plots (K P. N, see Table) 
ktee years was 345 bunches with 3035 dozens of bananas per acre per 
valued £38, the artificial fertiliser costing annually about £ 12 los. 
mthe experiments 2 (K P N) the average yield was 457 bunches, with 
® dozens of a value of £ 54 per acre, showing an increased net profit 
r the yield obtained from the preceding plots, 
these experiments further showed that nitrogen acts best in form of 
blood and as nitrate of lime, that the addition of salt to the manure 
to make any appreciable difference, and that in the case 
''d plantations it is best to apply part of the artificials in holes made 
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Crop Results of Manuring Experiments 

on Buderim 

1 

Number 

of 

Sxperlmeat 


Ftrtilizew Ufed ’ ■ 

No. of bunches 

! 

I 


1 

KPNb i 

156 


2 

2 

(K P N b) 

243 

34! 

3 

y* 

(KPNb). 

132 

75 ' 

4 

Vi 

Nil 1 

20 

nr 

5 

(KPNn) 

216 

^ 51I 

6 

2 

(K P Nn) 

372 

341: 

7 


K P Nn ! 

1 

315 


8 


KPtNa 

221 





193 

9 

2 

(KPNa) 

4 to 

350! 

10 


KPtNa 

3.50 

311: 

II 

i ^ 

(KPNb) 

388 

3 251 

12 

^ 2 

(K P Nn) ' 

471 

42 } 

13 

; 2 

(K P Nn) + salt . . 

428 

34 ?: 

14 

2 

(K P Nb) + salt 

410 

3 K 

15 


NU 

273 

i 7 {n 

16 


Nil i" lime 

^ 323 

2 16 

17 

2 

(K P Nn) + lime 

388 

332 : 

18 

2 

(K P Nb) lime 

421 

3 i}: 

19 

2 

(K P Nn) + lime salt 

356 

30S 

20 

2 

(K P Nb) 4 - lime 4 salt 

37 ^ 

2 y8' 


The figures of the first lo experiments are averages of four years ; those of tie 
of three years ending in 1914 * 

K = 160 lb. K.fi applied as 320 Ib. potassium sulphate per acre. 

Nb = 40 lb. N « » 290 lb. dried blood per aae. 

Nn = 40 lb. N » » 290 lb. nitrate of lime per acre. 

P = 40 lb. N » n 200 lb. ammonium sulphate per acre. 

Pt ^ 80 lb. D « 470 lb. superphosphates per acre. 

2 (KPN) means double quantities ; ^ (KPN) means half quantihs* 
All manures applied twice a year — in spring and autumn. Salt applied 2 cw 
acre; lime applied in two dressings of 2 tons per acre. 


with a crow-bar to a depth from 18 to 24111. ali round the banana stoft 
distance of from 3 to 5 feet, and the rest as top dressing. Lastly, it ap 
that physical conditions of the soil are improved by cnltivatioD 
manuring. 

In the close neighbourhocd of the experimental plots , r 
carried out some experiments which proved that manuring ^ 
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^iuiaaton virgm soil the appli 


gave the most profitable 


tnotash yields disappointing results andtb 
‘ the standard fertilizer mixture, K P K, 

It, namely £62 2S. 3d. per acre. ' * - 

the table includes the results obtained by the writer. Tlie literature 
!a in the paper mentions twelve works. iiterature 


, A New Oak for Breed^; Quercus insiffnis.- The journal of Heredity, 

gt V, No- 9 . pp- 406-407 + I plate. Washington, September 1014. 

Pj, WitmAM TrELEASE, of the University of Illinois, lias called the 
ition of the American Genetic Association of Washington to Quercus 
and to the value it might have for hybridizing. The species in 
tiou was discovered in 1843 in the State of Vera Cruz, Mexico. It is 
i iu considerable quantities about midway down the flanks of ^irount 
iba and especially near Chapas. It is a rapid grower, attaining a 
]tof 60 to 80 feet , its bearing is erect and it sends out large branches at 
height of 30 or 40 feet from the ground. Its acorns are suitable as 
{or stock, and very large, usually two inches in diameter and sometimes 
and a half. Their weigh is 50 to 60 grains each. 

In view of its habitat the tree is probably unsuited to a temperate 
ate. but Dr. Purpus. who has explored its home, thinks chat it could be 
diiiFlorida, Cuba, Porto Rico, etc. Theoffice of Foreign Seed and Plant 
oduction of the U. S. Department of Agriculture is now endeavouring 
itroduce it and experiment it. It it is found to be well adapted, it is 
ible that native species of oaks could be grafted with it, thus yielding 
[ge crop of acorns. Hybridizing experiments should also be made with 
e local species with a view to obtaining larger acorns. 

Close relatives of Q. insignis are < 3 - strombocarpa of the same region 
(j. Skinneri of Guatemala ; the acorns of the latter, however, are 
iumably bitter or astringent. 


- West Indian Boxwood. — Spraguf., T. a., and boodle, E. a., in Royal Botanic 
Gardens, Km, Bulletin of Miscellaneous lnformaiion,T^o. 6, pp, 21 ^219, Eomlon, 1914. 

By means of specimens of flowering and leafy twigs sent to Kew by 
British Consul at Caracas, Venezuela, it has been possible to identify 
West Indian or Venezuelan boxwmod as Casearia praecox Griseb, Ac- 
lingtc information supplied by the same Consul, West Indian boxwood 
product of the district of Maracaibo only, whence all that exported 
other ports is originally shipped. 

BoKuood is a yellowish hardwood, used mostly for turning. It is 
into pieces about 6 ft. long and from 4 to 8 inches thick. The best 
for cutting the wood is from December to June. 

Cduaria praecox Griseb. had hitherto been recorded only from Cuba ; 
iS, however, been collected also in the district of Santa Marta, Colombia, 
Mder another name. The three forms (Cuban, Venezuelan and Co- 
M difler so slightly in their characters and in the structure of their 
i that they may be considered as varieties belonging to the same 
ies. 

^here are also other species of Casearia which yield useful wood. 
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1133 - Experiments on the Grazing of Woodlands. ~ zederbaukr, ^ ^ 

Imgen aus dm iorsilichen Vermchswesen OesUfuichSy Part XXXVlli^ pp " 

Vienna, 1914. 

By ministerial decree of March 3^» 1888, the Royal Institute of 
mental Forestry established a scheme of experiments on the 
pasturage on woods, planned to ascertain , d) the losses of intennediatg ^ 
direct products caused by pasturage in i) plantations of spruce, 2) 
growths of spruce; &)the nature and extent of the damage caused bvi 
grazing and trampling of animals ; c) the measures to be taken to pig^i 
damage to the wood, i) of young trees transplanted s^ud grown from 55 
2) of 3 and 4 year old trees from seed, 3) of 3 year old trees from ^ 
isolated, and in groups, 4) 3 trees planted out in ordinary 

and with a small hoed area round them , d) the most practical mea 
apart from fencing and hedging, of preventing damage by Ihesto 
to i) isolated trees with and without supports, 2) trees in groups witlij 
without supports, 3) plantations without artificial protection. 

I^his scheme of experiments was carried out in State forests andj 
in private forests. The results are summarised in the following tali 


The effect oj 

live stock in plantations with or 

without protection. 


Trees without protection 

Tit<‘s V 

vitli pfitectinii 

Period 

• Xuinijer Height 

Number 

j Ilt-ijht 

- ■ 

metre. 



a 

i) PlanUitions with (i) and wUhout (2) enclosure: 


^ May*i894 . . • 

100 c,i6 

100 

0.1; 

^ 1 September 1909 . 

12 1,55 

bl 

1.6: 

i May 1893 . . . 

. . . 100 0.25-0.30 ; 

100 

: 0,15-0.; 

• ) October 1890 . 

. . . . 4.5 0-5-0-7 

<>3 

' 0.7-1, C 


b) T ues not (r^nsplanitd and itansplantfd : 

June 1900 100 

September 1911 14 

c} Trrcs with fi) and xvithon} (2) supports: 

^ May 1S94 . 100 

/ September 1909 2.8 1-3® 

I June r895 lOO 

‘ September 191:. .... 13 


100 
2 1 


100 

71 

100 

38 


These results show that : i) spruce f ; 2) 

ports made a stronger growth than those without tiis p 
closed spnice plantations at ro to 20 years contained aDm 
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fcpcr cent) of the on^na plants, whilst plantations without enclosure 
„„ly 12 to 45 per cent ; 3) 20-year plantations of spruces protS bv 
contain 38 to 71 per cent of the original treL, as agak I no 
^;«ntm plantations withont supports; 4) 16-year stands 0^^^^ 
spruces are less recant to the movements of live stock than tZe 
)MSplanted trees, while the difierences in height are very- slight ■ si the 
,.aitore incntred in enclosing or providing supports appears to be justifi 
4,0ffl a forestry as well as financial point cf view . Protection bv means 
ppports is also an advantage to pasturage. 


IJVE vSTOCK iUSfD KRI^BDING. 


: - The Hygienic Importance of Acid-Rennet Bacteria in the Udders of Cows. 

GORINT, COSTANTINO (Commimicatioii to the VI International Congress, Beme, 
[ime 1914], in La Clinica vetenmria; Rassegnadi Polizia saniUrin c di Igunc, XXXVII 
war, No. 17, PP- 47-51- Milan, September 1914. 

Ill 1901 the writer showed the presence in the udders of cows, of acid- 
.ct producing bacteria (cocci causing coagulation by means of acid and 
.et) which are generally found in the lactiferous ducts. Later he found 
2 very small bacillus forms, which he called Bacillus minimmis 
\t}ue. 

These acid-rennet bacteria are capable of causing the premature co- 
ation of milk, i. e. before the normal acidity has developed, even im- 
lately it is drawn from the udder and before external contanimaticn. 
They develop exceptionally in the lactiferous ducts, being probabl)^ 
ured by the milk remaining in them after milking, and they cause in- 
iiiatory conditions of the udder or other complications. This inilam- 
011 differs from mastitis due to pyogenic or specific germs and usually 
ipears spontaneousl\^ though it is liable to affect the quality and 
tity of the milk. 

The changes in the milk due to these organisms are very dilTerent from 
^ caused by other bacteria and cannot be detected either l^y acido- 
ic or by alcoholic methods, by boiling or by the reductase tests, etc. 
are detected by zymoscopic or fermentation tests, which are also 
eat importance in judging the cheese-making value of a sample of 
and in detecting abnormal conditions of the udder. 

Hie following practical conclusions may be drawn from these results : 

To prevent the abnormal development of the acid-rennet micro- 
in the udder it is advisable to ensure that the cow is milked dry so 
empty completely the lactiferous ducts. 

2) In zymoscopic testing of milk, the type of coagulum produced 
le bacteria may be used as a guide by both cheese-maker and veter- 
snrgeon for indicating faulty milking and abnormal conditions of 
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the udder, which are as important to the health of the . 
quality of the dairy products (i). ^ 

1135 ” Poisoning by Sorghum hahpense (a). — Royal Botanic Gardens^ Keu, b 

of Miscellaneous Informaiion, No. 6, pp. 229-230, I^ndou, 1914, ’ ' 

Sorghum halepense is, after rice, probably the commonest food 

fodder plant in India, besides being much used elsewhere; yet the cons 
ents which are liable to exert a poisonous action are not well nnderst 
It has therefore been deemed desirable to publish a note dealing 
matter. 

In 1902 Dunstan and Hknry isolated a glucoside, which they c- 
dhunin, from the leaves of the great millet {Sorghum vul^arc) 
substance, on hydrolysis with hot hydrochloric acid or the enzyme emu 
splits into prussic acid, parahydroxybenzaldehyde and dextrose 
enzyme emulsin is present in the parte of the plant containing the gl 
side. Soy^hmt hakpen^e Pers. (Andropogon halepense Brot). is consid 
by Hackel to be a variety of 5 . viUgare Pers. (Andropogon Sorghum B 
and there is little doubt that dhurrin is found in it as well as inthetyj 
plant. The cases of poisoning observed are thus to be attributed to pn 
acid produced by the hydrolysis of dhurrin in the stomachs of anin 
An examination of the numerous records of cases in which 
was used as fodder, establishes two important facts : Firstly, the yo 
vegetative parts of the plant are the most dangerous to stock, the ma 
plant being nearly or quite harmless ; analyses of old plants have sb 
that little or no cyanogenetic substance was present. Secondly, 
poisonous effect of the grass is enhanced in times of drought. Onewi 
states that the grass is dangerous only in the green state and that ^v 
it is cut and dried and used for fodder it has no injurious effect. ' 
may be due to the destruction of the glucoside or the emulsin or 1) 
but it is possible that the grass was not cut till near maturity, that is a 
the disappearance of the glucoside. 

1136 - The Modifications produced in the Anthrax Bacterium by Means ofQI 

Violet Rays. — Mme. Victor Henri, in Comptes Rendus hehdomaddres tie I" 
dhnie des Sciences, Vol. 158, No. 14, pp. 1032-T035 ; 12 figs. ; Vol. 159, 
PP- 346-348 4- 6 figs. Paris, April 6 and July 2?, 1914. 

It is well known that ultra-violet rays cause the death of mii 
organisms. M. and ^ime. Victor Henri have demonstrated that the ato 
effect of these rays is due to chemical reactions taking place in certain m 
cular aggregations which are to be found in the protoplasm, and especi: 
in the cell nucleus. When the irradiation is weak, either in the case of 
numerous micro-organisms studied by andlMme Henri or in thato 
developing eggs studied by Fauk^;-Fremiet, a series of more or 

(1) These conclusions, presented at the International Dairy Congress at Berne, 

were adopted by the international Commission, which introduced zymoscopic ^ 

study of ihe veterinary control of milk, in prefere nce to all other tests (w uc 
recommended for the laboratory control of milk. 

(2) See also No. 1644, B. Dec. 1912, and No. 694, B, June 1913- 
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.changes takes place. fact that ultra-violet rays only attack 

chemical constituents of the cells, leaving all the rest intact, led the 
^to believe that by regulating the inadlation, it would be possible to 
Le modifications in micro-organisms. 

the writer exposed to ultra-violet rays an emulsion of sporogenetic 
jjiax 24 hours old in quartz tubes revolving round a lamp for i, 2, 3, 5, 10, 

[d 40 minutes respectively, and then sowed i cc. on gelose and i cc! 
[foth* This treatment killed the greater number of the microbes, but 
L remained aUve and capable of multiplying. A large number of 
ttter presented a normal aspect, but some colonies differed markedly. 

Li these colonies, the writer has isolated a series of new forms distinct 
normal anthrax in morphological, biochemical and biological 
icters. The character which is least stable under the action of the ul- 
iolet rays seems to be the uniting to form filaments. Further, the 
;o{ the bacteria was changed (all forms being obtained, from bacilli 
ici), as well as their size (they became 1/2 or 1/3 the normal thickness), 
seasibility to Gram’s reagent (five forms being obtained which gave 
lactioa), and their pigmentation (two forms gave deep yellow cultures). 
While the morphological and biochemical modifications produced in 
;tilturesof bacteria grown in different media, e.g. in a medium containing 
r, are unstable and revert to the normal form on being transplanted to 
rmal nutritive medium, the morphological and biochemical modifi- 
)ns due to exposure to ultra-violet rays are distinguished by their 
t stability in successive artificial cultures. 

Ofl inoculating a guinea-pig with the modified form, the writer obtained 
m cases from cultures of the blood from the spleen and liver, colo- 
with the characters of the normal anthrax bacteria. He therefore 
:ludes that by passing into an animal organism the more modified, yel- 
, slender, Gram-negative form, which forms no spores, does not liquefy 
itine and has lost most of its viruleuce, can return almost to the 
nitive anthrax type. 

Pyroplasmosis in Cattle in Hungary in 1913: Means of Control -W ollAk, 
KAroly, in AUatorvosi Lapok, Year XXXVII, No. 33 , PP* 387-389- Budapest, 
August 15, 1914. . , . , J 4.^ 

In Hungary haemoglobinuria in cattle is relatively rare and seems t 
restricted to the wooded regions of the North-East (i). Of late 
tever, this disease has also appeared in the country on the left ban 
he Tisza, where it sometimes takes a virulent form. 

In 1913 pyroplasmosis appeared for the first time on May 20, in e 
HDune of Haiduhadhaz (Hajdu county), and raged in a herd ot 137 
i of cattle which were grazing on some slightly elevated ground covered 
iioaks and robinias. , , ^ ^ 

The writer describes the evolution of the disease and c as^ 
iptoms observed into four groups according to the organs mos ec e . 
'iebodiesof the diseased animals, the greatest number cf ticks was found 


d) See No. 353, B. March igi4. 
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at the end of May, whilst towards the middle of June their numijei 
minished and the disease also began to disappear. As the disease had can 
in a rdatively short time, considerable losses (by June i, lo animals 
perished), in order to prevent its spreading, the writer subjected the] 
to examination and then to treatment. Of the remaining 127 
were still afiected and 97 were apparently healthy. The herd was remc 
from the infected spot and the 30 affected animals were isolated and 1 
in a stable : 7 among them were kept as controls and the others were 
jected for ten days running to arsenical treatment. They were g 
every day, in a small ration of bran, the following mixture ; t gn 
powdered arsenions acid ; 10 gms. of powdered calamus root ; 10 1 
of sulphate of iron. The bodies of the diseased animals were freed i 
ticks and the skin was washed with a 5 per cent creoUne solution. Ab 
after the first and second treatment it was observed that the animal 
gained their appetite ; their urine presented its normal colour, andther\< 
of the animals perceptibly increased. The 23 animals under treati 
were all cured, whilst among the 7 controls, i died and 2 had n 

slaughtered. , . , 

In the herd which had been removed from the infected : 
25 animals fell ill. In two cows the disease took a rather mild form, 
with symptoms that the writer had never before observed in the sympK 
tology of pyroplasmosis. During the examination one of the cows 
to let itself fall on its knees and remained a length of time in 
position, while the other crossed its front legs; Ifie disease appean 
these two cases under nervous forms, and as the urine emitted w no 
but of a deep yellow, the diagnosis was rendered more dfficult 
also arsenic showed its beneficial effects. The useful action of ai 
observed in destroying parasitical protozoa [Spirochaeies, Tryfano$m 
leads the writer to hope that this substance, in the form of powder, will 
a valuable means of controlling pyroplasmosis, especially as arsenical 
favourably on metabolism and on the increase of weight. Inirtt 
experiments will decide whether the use of the new arsenical preparata 
(sdvaisan and neosalvarsan) can be practically recommended for cat 
attacked by pyroplasmosis. 


in8 - Preventive Inoculations against Sheep and Swine Pox. — Ptcsi. , 

Allatofvosi Lapok, Year XXXVII, Nos. 30, 31, 32, PP- 357-35<>, .3^5*37 . 

-L 2 figs Budapest, July 25, August i and 8, . . r 

The piesent is a study intended to afford Hunganan fain.® 'd 
mation on sheep and swine pox (i) and on the means of » ^ 

disease. The writer mentions the works of act 

have sought to find a harmless vims which would „ 

immunity of sheep. Chaumiers, Voigt and others again 
to attenuate the activity of the variolous virus by passing 
animal organism, so as to obtain a curative sejum. vearsjela 

The writer, who has studied the question for the I -9 - 


lEl 


(i) See No. 53^ 
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experiments dunng 1913, made with virus attenuated by passing 
^ i calves, which have not given a definite result becaij calf 
1 into sheep gave only 50 per cent, of immunity. ^ 


The study is completed by a report of a series of remarkable expeii- 
ats by BeidR^' ‘>■"<1 Boquet ( i) Encouraged by the results of Besredka's 
aiscovery on the properties of sensibilised virus, they proceeded bv the 
ilicatioii of this discovery, to modify the variolous viras in its activity bv 
atact of a certain duration with anti-variolous serum, or in other words 
transform it, hy sensibilising it, into vaccine. The experiments have 
] considerable results. The animals that were vaccinated with the sen- 
aised \^nis did not contract the disease and acquired in two to six days 
irthe iujection an absolute immunity. This immunity is ver\^ constant, 

I the vaccinated sheep did not prove at all dangerous to the untreated 
mals with which they were left in permanent contact. The injection 
St be made under the skin of the thorax behind the elhow; it causes 
icr2.11y, after four or six days, the formation of an oedema of variable size 
ainiiig sometimes that of a hen's egg, which is resorbed after a few days, 
nag a hard spot which gradually disappears. The local reaction fol- 
ring on the subcutaneous injection of sensibilised virus varies in in- 
Lsity according to the age of the animals. It is veiy^ slight in sucklings, 
pe marked in lambs eight to ten mouths old and strongest in grown up 
' ;p. Even w^hen the local reaction fails, vaccination produces active 
lunity. In some especially sensitive animals, four or five days after the 
tion an increase of temperature sets in, which, however, is independent 
e degree of local reactions. Vaccination does not cause any trouble in 
ihysiological condition of the animals, Ewes in lamb or during lacta- 
may be vaccinated without any danger of abortion or decrease of 
yield. Vaccination practised on sheep during the period of incuba- 
of variola, has no unfavourable ef ect on the evolution of the disease, 
•pox vaccination is thus applicable in contaminated surroundings, to 
pparently healthy subjects. The really sound animals will acquire 
unity and those that are already infected will undergo the disease as 
1 . In 1913 in Algeria i 245 000 sheep were treated with this serum and 
a single accident occurred. 

ilH. Bridr^ and Boquet placed at the disposal of the writer a small 
itity of sensibilised virus with which to experiment upon Hungarian 
p- The tests w'ere made on ten lambs from four to six months old, of 
two w ere kept as controls and the rest vaccinated as follows: tw^o re- 
ed the prescribed dose (0.2 cc) ; four w^re given half the dose and two 
filter ; five days after vaccination all the vaccinated animals showed, 
^espot where the injection had been made, oedemae of difierent sizes, 
of the animals the temperature curve showed a maximum of 41.8*^ C., 


IP taccinatioa contre la davelee par virus sensibilise. — AnnaJes de I'bisMui 
^'0. 10, October 1913, 

be la vaccination par virus sensibilise, — Bull, de I' Pasteur, 1910, p. 241. 
-P. 5aq. 



HYGIENE OP LIVE STOCK 


1618 


whilst in the others it did not attain 410C. The quantity of 
had no influence on the effect of the vaccination. The controls 
show any change, their temperature remaining unvaried at 350 q 
days after vaccination all the animals were infected with pox ; fiyg ? 
after infection the two controls presented, at the infected spot, an in/ 
mation which developed after four days into a pustule the size of 
geon's egg, while the animals vaccinated with the sensibilised 
remained perfectly immune. The spots caused by the infection]! 
disappeared. 

Sheep breeding has greatly benefited by the researches of M.M Brid] 
and Boquet, who have solved the vaccination problem ; namely ihcv h 
conferred an active, efficient and lasting immunity to sheep against sk 
pox, the inoculation of virus which is harmless to the animals inocukk 
and incapable of producing contagious lesions. 

The writer warmly recommends the use of antipox serum, thanis ' 
which sheep breeding in Hungary will be gradually freed from its greats 
enemy. 

1139 - Studies on Fowl Cholera: The Inheritance in Rahbitsol Immunity to li 
feetton with the Bacterium of Fowl Cholera. — hadley, Philip b„ in 

tural Experiment Station of the Rhode Island State College, Bulletin 257, pp, 
Kingston, N. Y., April 1914. 

The present paper is the writer’s third contribution to the study 
fowl cholera. lu the first (“ Fowl Cholera and Methods of Combating it 
Bulletin 144, Agricultural Experiment Station of the Rhode Island Si 
College] the writer announces the occurrence of the disease, — alrea 
known in Europe more than a century ago, — in the United States, esj 
cially in New England. Fowl cholera, caused by Bacillus bipokris u 
ticus, has been controlled by inoculations with serum, which, howev 
have not given uniform results. The writer obtained good preventi 
results by means of subcutaneous injections with from two to four ( 
of 5 pei cent carbolic acid, repeated daily for a week. 

In the second work, prepared with the collaboration of Euzabe' 
E. AmsoN (” A Biological Study of Eleven Pathogenic Organisms froniCli 
leradike Diseases in Poultry ", ibid., Bulletin No. 146) the writers set for 
the results of a biological study of eleven pathogenic organisms obtaia 
from choleradike diseases in poult;:y. The real fowl cholera caused 1 
Baci. bipolaris sepiicus is endemic in New England and probably io alltl 
central part of the Western States of the Union. There are, however, oth 
diseases lesembling fowl cholera caused by bacteria of the para-colo 
para-typhoid or influenza groups. 

The writers studied ten cultures of Bad. bipolaris sepliats obtaipi 
from localities very distant from each other, and they found that the a 
teria were in all cases identical. The virulence of the cultures es3nJin( 
varied considerably : the minimum dose of 48 hours' broth culture a 
to a fowl varied from 10 cc. to a millionth of a cubic p-, and the 
dose fatal to a rabbit from 10 cc. to one hundred millionth of a cu M 
It was demontrated that less than 50 bacteria, and probably only n 
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j the muscles of tlie chest were sufficient to cause infection. One is 
to believe that in infected animals an immediate paralysis of the func* 
j5 of f^be phagocjrtes takes place, whence the terrible infectiousness 
natural conations. The bacterium resists four months’ esiccation 
£ maximum is still undetermined) ; it is killed by heating to 630 C 
15 minutes ; and it has very little resistance to carbolic acid and to 
ds in general. 

A very virulent culture finds resistance in a susceptible animal when the 
^rhas been previously inoculated with a homologous non- virulent cul- 
t In rabbits, an artificial resistance to 10 billion times the minimum 
aldose of a highly virulent culture has been produced by a single strong 
3 cc, of the homologous culture. Only homologous cultures produced 

ill resistance in rabbits. 

fhe third work is a continuation of the preceding ones and deals with 
.ature of the immunity in rabbits and the production of a correspond- 
.ctive immunity in fowls. 

the writer gives a historical resume of the inherited resistance to 
tious diseases, from which he concludes : that immunity to certain 
tious diseases, together with other phenomena dependent upon humoral 
irs of the blood, is transmissible from immune mothers to their off- 
[g; that the immunity thus transmitted and acquired, is due in reality 
le transmission of antibodies, is not inherited and transmitted by the 
:and is not present in the second generation ; that inherited resistance 
short duration, but that in some cases it can be transformed into act- 
:esistaace by inoculating the young animals with a virulent culture. 
The cultures used in this study were the same as those employed in 
.er investigations; they can be placed in two groups: the immunizing 
ip and the infecting group. There has been found no morphological 
:ultural means of differentiating between the organisms of these two 
ipsof cultures; the biological test alone serves to distinguish them, 
the present research an immunizing (avirulent) culture was used. From 
experimental results the writer concludes ; 

Female rabbits immunized with an avirulent culture of fowl cholera 
terium are able to transmit to their offspring a high degree of resistance 
vimlent cultures. Some immune mothers are able to produce sue 
Qune offspring for at least more than two years after the date of immu- 
ition. Immunity is not transmitted by the immune male. Ihe I'tsist- 
leinthe offspring is not permanent, enduring for not more than tmty 
k This inherited passive resistance can be transformed into 
h resistance by inoculating the young animals, some time within the 
f forty days of life, with a virulent culture. 
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1140 ~ On Ovariotomy Iq Sows; with Observations on the Mammary Glands 

Internal Genital Organs (i). — Mackenzie, K. J J.; marshall, F.H.A,at!(i! 

MOND, J. ^School of Agricalture, Cambridge in The Joutnal of Agricultural 5c, 

Vol. IV, pp. 410-420; VoL V, pp 418-423; and Vol. VI, Part 2, pp 1 

bridge, 1912, 1913 and 1914. 

It is commonly found that the flesh of pigs killed “ d!i heat ” pro,3j 
inferior bacon and pork, and the occurrence of animals in this condit 
in the slaughterhouses causes considerable losses to various bacon-cui 
firms. Of recent years, notwithstanding these losses to bacon manu' 
turers and pork butchers, the practice of spaying has been on the dec' 
and in many pig-raising districts has largely disappeared, the reason 
that pigs are now made ready for the butcher before they are nine moii 
old and are consequently le,ss affected while in the feeders' hands by 
neglect of the operation than when the are killed at a more advanced a 
so that breeders hesitate to expose them to the slight risk of the operati 
Moreover, many feeders aver that they find some spayed sows which 
have like unoperated animals and consequently that the risk and slii 
expense are futile. 

The writers examined three cases in which spayed sows were said to hf 
behaved as if un spayed and found that in all three cases the operati 
liad been incompletely performed, part of an ovary having been leftbcti 
in the body cavity and causing the undesirable synnplons iuthebacoap 
which consist chiefly in a greatly increased vascvlarisation in the niamina 
region and consequent depreciation of a valuable part of the pig. It m 
therefore appear that the objection to spaying on the grounds of its ind( 
tiveness put forward by feeders is without foundation, cases of failure bei 
rather due to imperfect operations. 

When examining carcasses in order to discard those of pigs kOi 
on beat, bacon curers have been in the habit of regarding the presen 
of black melanic pigment in the deeper layers of the mammary tissues 
coloured sows as due to extra vasated blood and therefore a sign that tl 
animal had been killed when on heat and that its carcass could on! 
be used to produce bacon of an inferior grade. The writers exaiuiKd 
very large number of pigmented and unpigmented carcasses of bothies 
and in various conditions with regard to their sexual organs ; they oj 
tained no evidence that the presence of the pigment w-as in any d 
associated with the sexual condition of the animal, but found that j 
pigment occurs only in certain dark-coloured animals. The reined} 
this defect is to breed from animals in which the pigment is absent. 

1141 - On Some Factors Controlling Fertility in Domestic Animals. 

John, in The Journal of Agricullural Science, Vol. VI, Part 3, pp. 263-277 t-P. 

lyondon, September 1914, 

The fertility of domestic animals is a subject of ever j 

portance, for with the improvement of the breeds of live stock 
come in many cases lessened fertility and often sterility. Thus, i 


(1} Sec No. 1198, B. Ang. 1912. 
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the Royal Commission on horse breeding found that about 
pet cent of the mares selected for breeding failed to produce foals. 
Pearl has recentlj' shown that the variation in fecundity (eggs pro- 
■ed) in various breeds of the common fowl is not anatomical; that a 
ile strain of fowls does not necessarily contain more oocytes in the 
^tV than an infertile strain. He concluded that the fecundity of fowls 
lends on a physiological factor causing the oocytes to develop and grow, 
mammals it is known that many oocytes atrophy at some stage of their 
'dopment, but this has not yet been described in the common fowl. 

and MARSHAI.L, who investigated the fertility of sheep, came to the 
idusion that several factors influenced the number of ova shed during 
.heat period : among others, service early in the breeding season and the 
ictice of “flushing which seem to favour the ripening of the oocytes 
1 prevent atrophy of the follicles. Nevertheless, some facts could not 
explained as a simple result of the number of follicles which ripened, 
instance the fact that in-breeding reduces fecundity while out crossing 
jeases it, as has been observed by Heape in sheep, by Darwin in pigs, 
Ritzema-Bos in rats, and by von Guaita in mice, 

: Since ovulation occurs spontaneously in the pig and is not influenced 
I copulation, the diminution of fertility on in-breediug must be due to 
r causes than the number of follicles rupturing at the heat periods. 
PE suggested that in sheep the decreased fertility when in- bred might 
.lie to some sort of abortion. Stephenson attributed many cases of 
lity to the male, owing to a want of vitality, varying in degree, in the 
matoEoa, which prevents the ovum or foetus reaching maturity and thus 
ses abortion. 

The writer has endeavoured to determine the factors controlling the 
iber of young produced at birth by counting the number of corpora 
i and foetuses in pregnant animals at various stages of gestation. The 
nals observed were rabbits, pigs and a bitch, The writer divides the 
ors controlling fertility into tw^o groups : 

I. Factors controlling the number of ova shed (fecundity, of 


Al), 

2. Factors controlling the number of embryos which develo]) to 
A maturity, 

L Pactors controlling the number of ova shed. 

In all probability it is as regards this factor that species and factors vary 
ie matter of fertility. It seems to be a complicated physiological fac- 
which can be modified to a certain extent by improving the nutrition 
the ovary. Pearl observed that the greatest egg production in fowls 
Mhe firk year; in general, fertility increases with age up to a certain 
^ after which it falls gradually. It is well known that the nomber 0 
produced by a young animal breeding for the first time is belou 
Hinot has observed this fact wdth guinea-pigs, P. ail -Y w 
h Wallace with sows. The writer has observed m 18 ^ 

F number of corpora lutea varied from 11 to 19 
P ^ ^-39. whilst in Q old sows it ranged from 13 to 24 an av 
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19.77 + 1.26. It appears therefore that the lower fertility of 
sows is due to a smaller number of ova being shed. 

2. Factors corttr oiling the number of embryos which develop fc 
maturity. — The writer counted the corpora lutea in the ovaries and th 
ber of foetuses in the uterus of pregnant sows, rabbits and a bitch^' 
found that the average number of ova shed at a heat is larger than th * 
the foetuses. In sows the number of ova was twenty, w£le the aver 
litter of pigs is about twelve. In American breeds it appears to be 
less : in Duroc J erseys 9, and in Poland-Chinas 7.5. In rabbits the avtr 
number of corpora lutea was found to vary from 8.4 to ii, andthecorresoft* 
ing number of foetuses from 6.4 to 8.1. Of some of the ova shed at the ti 
of conception no trace can be found in the uterus ; it is supposed they m 
be lost by wandering into the body cavity instead of being caught by ( 
Fallopian tubes. This, however, could not occur in the Carnivora 
the fimbriated end of the Fallopian tube completely surrounds the ovaj 
In the bitch examined by the writer the number of foetuses and tarty 
lutea were the same, namely five. 

There is also the possibility- that some of the ova may have cscaj 
fertilization; or rather that they have been atrophized at a veryearh sti 
of development of the embryo, so as to leave no trace of their implautatii 

Other ova shed from the ovary, although developing to a cer 
extent, never come to maturity and atrophy in the uterus. 

The writer has found in sows and rabbits, and other observers have fo 
in cows, sheep, hamsters and ferrets, that the pregnant uterus often cents 
besides the normally developed foetuses, a few smaller ones in dife 
degrees of development and in various stages of degeneration. Of seven s 
observed by the writer, four contained atrophic foetuses with an averag 
2.1 for the seven sows. Of 38 rabbits, ii contained atrophic foetuse 

In animals bearing many young at birth this atrophy of the fe 
lizedovum is not very important economically, since, as a rule, manya 
ova are shed than would furnish foetuses to occupy the teats of them 
mary gland. In animals producing only one or two young at a birth im 
and cows), however, the matter becomes one of great importance, for 
these animals cases of complete sterility are frequent. 

The cause of atrophic foetuses is not bacterial, since normal Mid at 
phied foetuses are often found side by side; besides, the writer in his sea 
for bacteria in the atrophic foetuses and in their membranes obtained 01 
negative results. 

The nutrition of the pregnant mother cannot be the cause of atropJ 
though in many cases it affects the size and vigour of the new-born, hn 
measurements made by the writer it appears that on the whole the on] 
the foetal membranes in pigs the larger the foetus. Ko connec^ti^^ ^ 
been found to exist (in pigs and rabbits) between the weight of th® ^ 
and its position in the uterus ; consequently competitive nutriticn 
little effect in determining the size of the foetus. Fraenket 
eth nutrition of the foetus is more especially under the control 0 
pus luUum, 
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from an exaltation of the works of sei'ei a! investigators, it seems 
^ble that the atrophy is due to the low vitality of the foetus owing to 
gtitational lop of vigour of either parent at the time of mating or to 
uf&cient vitality in the spermatozoa, or to domestication (the writer 
^ed that in wild rabbits atrophic foetuses are much rares than in do- 
5tic rabbits) . It seems that the effect of domestication on these animals 
to increase the numbp of ova shed and at the same time to diminish the 
^portion of those which develop. 

the writer does not arrive at any definitive conclusion on the cause 
the atrophy, and the several possibilities suggested are still under 
rtstigation. 


- Research on the Transformation of Energy in the Domestic FowI.-Gerhartz, 

in Landwirtschaiiliche Jahrbiicher, Vol, 46, Part 5, pp. 797*814. Berlin, 
July i 4 i 1914* 

The most important investigations hitherto made by Vovrz, Lehmann, 
ptiTSCHUCK, RichET, REGNauet-Rkiset and others, on the transfor- 
fcoa of energy in the domestic fowl, as well as in birds in general, are now no 
[ger sufficient, as they do not correspond to modern demands upon the 
Unique of observation and do not give due weight to the biological activity 
he animals. The writer, with the assistance of the Prussian Ministr)* 
igriculture, undertook several experiments on this subject. They were 
ied out with an improved system of Regnault-Reseit's apparatus, in 
ch the bird was in a state of repose throughout almost all the experiments 
could be observed without being disturbed. The writer experimented 
a fasting birds and birds that had been fed. In the first case the bird 
not given any food during the 13 hours which preceded its being put 
I the respiratory apparatus. In the second case the bird usually ate its 
on during the preliminary experiment. The ration was calculated to 
p the weight of the body constant. When the bird was not in the respira- 
r apparatus it was kept in a roomy cage. 

The object of the first experiments w'as to obseiv'e the quantity of energy 
Bsfomied in the fowl when it w' as in a state of absolute repose and con- 
ned only so much matter as was necessary to keep up its physiological 
idty. This transformation of energy is called by the writer the mini- 
^ ” or " upkeep transformation ”, and it amounted to 5 S -37 calories for 
iuormal fasting fowl and 62.15 calories for the same bird that had been 
> per day and per unit of surface (ic 00 square centimetres). In the brood- 
; hen of the same breed after feeding, the corresponding figure was 71.78 

1 -. On comparing these values with those of Zuntz for dogs ( 75 -^) 
horses (94.8), it appears that fowls in a state of absolute repose have 
telatively high transfomatioii of energy, but a relatively low one An 
f°ally high transformation in birds is thus quite out of the questiom 
he next experiments were aimed at ascertaining how, and to what 
the organs of reproduction and their functions acted on the min- 
traasformation. With this object experiments were made dunng tne 
and the brooding periods. They show'ed that duruigt emou mg 
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period the transformation was slightly increased, namely by 5.2 p^j. 
while the brooding period did not cause any change. 

In a third series of experiments the writer endeavoured to detemi’ 
whether the laying period, exclusive of the amount of energy require,} ' 
the formation of the egg, had a specihc action on the transformation 
this aim experiments were made before and after the laying period. ]f 
was a specific surplus of energy beyond that required for the fomiati 
of the egg, it ought to be noticeable in the period of transition. Theexo? 
ments showed that the transformation of energy went on increasing 
after the period of egg-laying, which can only be explained by admittino 
specific effect of the period of laying on the transformation of ener® 
Eight days before laying the first egg, as another experiment showed tj 
effect was not yet noticeable. 

A last series of experiments was devoted to determining the influence! 
the function of egg-laying on the transformation of energy in the 
With this object several tests w^re made. Of these the first group le 
the following results. The period of egg-lay iug caused an increase of 
calories in the transformation of energy, or 78 per cent per unit cf sur 
per day. Each day 43.9 calories, or 26.2 per unit of surface, were empk 
for the formation of the egg. Admitting that the period of egg-layias 
self, without considering the outlay of energy directly caused by the for 
tion and expulsion of the egg, increases the transformation of energ]’ 
about 35 per cent (experimental results of successive periods), there w 
always remain 78 per cent — 35 per cent ~ 43 per cent for the formal 
of the egg and egg-laying proper. 

In the second group of experiments on the egg-laying period, 
results differed somewhat, for instead of the 26.2 calories per day and 
unit of surface, 24.8 calories were utilized in the formation of the egg. 

The figures obtained in these investigations are interesting also li 
another point of view. If, as has been stated above, 26.2 calories aiec 
sumed for the formation of the egg, 10.8 correspond to the protein and i 
to the fat. The fixation of these two substances requires, however, di^ 
ent contributions of energy. Admitting, v/ith Klein and VoN dkr ffir 
that for the formation of i gram of protein 7.25 calories are required, £ 
for I gram of fat 2.5 calories, the fixation of the protein would have reqiii- 
13.8 calories and that of the fat 4.1, thus altogether 17.9 Buttheperioo 
egg-laying caused an increase of 70.1 calories in the transformation 
energy. There remains therefore a surplus of 70.1 — 17.9. = 52 - 
Taking the specific influence of the laying period at 24.5 calories {tM 
35 per cent of 70.1), there remains a difference of energy of 52 2 
= 27.7 calories, corresponding especially to the formation of the egg a 
the expense of energy required for the formation of fiesb. Ihefonini 
of the egg in the hen is thus accompanied by a considerable 
energy. 
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^ Tlie Preparation oJ Ensilage, — samara^ni, fr.wco, in Boiu-tuno dd Ministfro 
' sancoUum, Industrie e- Commcrcio, Year 13, Nos. S-u, yj.i, 87-103. Rome, August- 
Jetffflbcr, 1913 ' 

the results of the experiments earned out for many years by the writer 
the purp<>se of discovering the best method of preparing ensilage in 
^aiy silos have shown that during the first few days after the grass has 
t)Ut in, two typical and different fermentation processes take place at 
expense of the sugar and of the cell- sap — an acetic fermentation and 
ictic fermentation. 

Xhe first is an intracellular process, through which the sugars of the 
[ substance are transformed, as a result of the vital activities of the cell 
relatively warm place (silo) where there is an almost complete absence 
^ n into alcohol and carbonic acid, hater, as a result of chemical or 
vsiological, but certainly not bacterial, action the alcohol is transformed 
' acid. "The second process is an ordinary lactic acid fermeuta- 
^ due to the action of bacilli and cocci such as are found in milk and 
S products. Of the total free acid content of normal acid silage, on an 
ierage 70 per cent is acetic acid, up to 20 per cent lactic acid, and. 
tldv peaking, 10 per cent butyric acid. 

predominance of the acetic acid is chiefly due to the fact that the 
inerature of the silo rises to 40-60° C, which is particularly favourable 
mtraceUular fermentation. If, however, the lactic fermentation has free 
rai at its disposal, it can, owing to its power of acting directly 
iuthe latter, produce more add than the acetic fermentation, which 
lonlv transform sugar into acid indirectly. When m the acid ensilage 
fent lactic and acetic acids have been produced, w ucli takes place 
1 davs after the filling and pressing down of the silo, no krther bacteria 
[mentation goes on. If sufficient acidity is not soon attained 
mientation processes, a putrefactive fermentation sets up, orina- 

m of ammonia, butyric acid and other malodorous 
^able fermentation, from the experience of the writer, is best prev 
the addition to the silage of a dilute solution of milk . 

; From these observations, the conclusion can ^ 

Succeed in making ensilage, it is above all necessap 0 av 
■fodder, in order to limit the acetic “fermentation pro- 

: decomposition of the sugar cuiefly to mechanical 

. This end can best be attained bv providing the “‘“n 

fans of applying pressure. The experiments of the ^ ' f^^,\he 

Led thS LefhLical pressure is best "r"\o to 

Lred amount of fodder has been put m, so as > 

V IS much as possible from air. Wto ^ fermentation 

feof air, the temperature rises with difficult! a 

promoted at the expense of the ='“‘7the wrL“ silos with mechanical 
i According to observations made bj t 

yield a fodder with 70 per in the product of an ordinary silo. 

PliWhilethe proportion is just reversed 1 ensilage contam- 

Ner, they have the additional advantage P ^ 

|etes tree acid and which consequently smells less strong . 
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In conclusion, the writer gives some information respecting an 
lage experiment with beet slices straight from the sugar factory, 
that in order to obtain a satisfactory product, it was necessary to 
all the air from the silo. This was of course best effected by heavy 
In order to promote lactic fermentation, Sig. Samarani ad 
as in the treatment of grass, the addition to the silage of a solution of ' 
sugar. ® 

1144 - The Foi*^ Value of Redshank (Polygonum f^pathiyoliuni 

Storme and Klein, in Deutsche LaruhtHiischaftlichc Presse, Year 41, No. So 0 1 
Berlin, October 7, 1914. ’ ^ . 

Redshank (Polygonum lapathi folium) was used by many fanneis ^ 
fodder in Germany during 1914. Its chemical composition is, accordin?! 
a recent analysis made at the Koslin Kxperiment Station, as follows ^ 

Water 71,74 per cent, 

Dry matter : 

Ash 2.2g per cent. 

Crude fat 0.69 n 

C ude protein 3.07 » 

Crude fibre 8.08 w 

Nitrogen-free extract . . 14.03 » 



28.16 




99.90 

per 

cent. 

The digestible substances are ; 




Crude protein 

. . . 1,72 

per 

cent 

Pure protein 

. . . 1.25 


)) 

Fat 

• • ■ 035 


VI 

Crude fibre 

. . . 4.70 



Carbohydrates 

’ • '^ 2 'P. 




17.37 

per 

cent. 


According to the above analysis, the food value of redshank is f 
to that of pasture grasses such as rye-grass and cocksfoot. 

All practical farmers agree in stating that redshank has given com! 
satisfaction as fodder and that it has not caused the slightest injur 
the health of the animals. As food for milch -cows it has also been ns 
The writer believes that in years of scarcity of forage it will prove a 
come addition to the food supply. 

1145 - The Influence of Temperature on the Microflora of Hay; Lactic and Bu 

Hays. — Gohini, C., in Rendiconti deila R. Accademia. dei Linwi, Vol. XXIII, Sen 

Part t, No. 12. Rome, 1914. 

Applying the method of silo research (i) to hay, it has been po^ 
to determine a main difference between normal and abnormal hay. 
hays are to be called normal which have not undergone abnormal mac 
tion or fermentation, nor become mouldy, scorched or damaged. ; nr 
hays are divided into normal lactic and butyric hays according 0 
nature of the predominating fermentation. 


(i) See No. 541. Jvne 1914. 
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'j'lie writer submitted tbe same hay stack during its various stages of 
dentation to zymoscopic and bacteriological examination. He found that 
jdg the first 3 f"® 5 days of fermentation, with a temperature of 50-55® C. 

, ^ay was prevailingly lactic, whilst as the temperature gradually 
je to 60-65® beyond, the mass tended to become more butyric, 

is unfortunately often the case in ordinary stacks. 

The results confirm those obtained in the case of silos : 

1) Normal hay may be classified as lactic or butyric according to 
e predominating microflora. 

2) The nature cf the microfiora is in direct relation to the tempe- 
ture of fermentation. 

3) Most hay, as in the case of ordinary silage, is of the butyric type and 
consequently less favourable to the intestinal functions of the live stock 
[jd to the sanitary condition of the milk and its products. 

q] To obtain lactic hay, care should be taken in stacking it to expel 
smuch air as possible and to maintain a temperature of about 50® C. 

These conclusions show the importance of zymoscopic-bacterio- 
)gical control of fodder in order to estimate its value as forage from a 
faith and dairy point of view. Thus a normal hay may as a result of 

i ianoleptic, chemical or simple microscopic examination be declared 
althy and yet contain a microflora dangerous to the intestinal functions 
d health of stock and consequently to the quality of the milk and dairy 
oducts. 


6 - The Food Value of Siizolobium aierrimum and S. pachylobium 
Beans. — Shkewseury, Herbert S., in Bulletin of the Department of Agriculture, 
Trinidad and Tofcftgo, Vol. XIII, No. 81, pp. i 94 -i 9 .'i ; and No. 82, pp. 240-241. 


Port-of -Spain, June and July, 1914. 

The seeds of the two species of Stizolobium grown on the same estate 
Trinidad, in the same seasons, were recently submitted to the Depart- 
ait with a request for information as to their suitability for fodder. 

Their nutritive value is shown by the accompanying table; it is very 
dy the same for both species, but S. pachylobium is somewhat pre er- 
ile because it has larger seeds and consequently a lesser proportion 0 


guments and indigestible crude fibre. 

Feeding experiments on guinea-pigs showed it to be highly improbable 
lat the beans were toxic in the slightest degree. u 1 • j f 

Ou analysis no poisonous glucosides, saponins, fats, a a 01 s, vege 
3 le ptomaines or toxalbumins were found. Besides, the beans 0 • T 

him have beea used as fodder and also for human food without lil ettets. 
1 does not appear, however, that S. aterrtnmm has ever 
'Wbados. as fodder or as human food, vhile the leaves 
oisoned cattle. It is not yet quite certain that S. alernmim is ^ ^ 

utile or Mucuna iitilis of Wallich, which as <^n ^ 

Nsively in Mauritius and Tasmania as a table vegeta 


mt: for cattle, 

, fn the accompanying table the composition 0 soy 
Jvea for comparison. The two Stizolobium are m erior m 


beans is also 
feeding value 
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to soy beans, but they are somewhat superior to French, binaa n 
beans. ^ 



1 Carbo- 
j hydrates 

Proteins 

Water 

i 

Ci-udc ; 
fibre 

Ash 

S. ak'riimujn . 

‘ • ■ 44-3 

GO 

12.0 j 

i 

6-2 ! 

4.2 

S. pachylobium 

. . 47.2 

2y.2 

! II.0 : 

i 

4.1 1 

4.2 

Sofa hispida 

■ ■ 39-2 

33.2 

‘ lo.o 

4-4 ; 

4.7 


1147 - Statisties of British Feeding Trials and the Starch Equivalent Theorv 

Wood, T. B.,and Yule, Udny G. (School of Agriculture, Cambridge) iu The jji 
of Agricultural Science, Vol. VI. Part 2, pp, 233-251. Cambrid^, May 151^ 

Summaries of about 400 feeding trials (200 dealing with oxen and 
with sheep) were compiled from reports of British experiments car- 
out down to 1907 and were published in the Journal of the Highland; 
Agricultural Society for 1909-1910. The present paper makes a statist 
examination of these summaries for the purpose of investigating the rea 
why British experimenters, calculating on the basis of Kellner’s lip 
usually find that the increases produced by various diets are not proj 
tional to the excess of starch equivalent provided by the diets above t 
required for maintenance. 

Swedes were the first to be investigated in this connection, astl 
represent an article of food used to a much larger extent in Great Brit 
than on the continent, and it seemed quite possible that Kellner’s figu 
for starch equivalents in roots, which are based on a small number of exp 
ments, are not accurate when roots are used in such large amounts 
is usual in British farming. All experiments dealing with the feed; 
of swedes to oxen were abstracted from the summaries, and, after dedu 
ing the food required for maintenance from the other constituents of I 
diets as far as possible, the results of feeding swedes were obtained in ter 
of increase as follows : 


.. . 

.. . . — .. — — 


- - — 

__ 


Corrected weight of swedes 


Average live weight 

' probable 


In ration aborve maintenance, 

Number , 

increase produced 


per 1000 lbs. 
live -weight per day 

. of experiments ' 

per tooo lbs. 
live weight per day 

of averap 


lb 9 . 


1 lbs. 


40 

to 60 

3 ! 

I.4& 


60 

So 

4 

1.73 


80 

100 

M 

1.72 

0.082 

100 

.120 

17 

t.83 

0.061 

120 

14^ 

■ 13 

1.93 

0.078 

140 

« 160 

8 ; 

1.85 

0.04® 

over 160 

^ 3 1 

2,39 




i i 

' 
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^ 0 ^ assuming that the increase consists of 67 per cent, of fat and 
Tgr cent, of water {Lawes and Gilbert) and that i gm. of starch equi- 
.at yields 376 calories in the animal and i gm. of fat 8.8 calories, the 
[iwing approximation to the percentage utilisation is obtained 
swedes used in varying quantities above maintenance ; 


Corrected weight 

of swedes in ration above 

JaiDtcnaDCC.periowlb9. 

live weight per day 


Pcrceutage 

utllisatioc 


50 

70 

90 

no 

[30 

150 


51 

43 

33 

29 

26 

21 


The figures receive some support from the fact that Kellner's average 
lire for percentage utilization is 50 per cent, which is about the same as 
e utilisation of swedes in the British trials when used in small quantities, 
levalso agree with figures directly determined in the winter of 1913-1914, 
lien two lots of 10 oxen of similar weights were fed on just sufficient 
ikc and chaff to supply maintenance, the one lot receiving in addition 
ilbs. of swedes, the other 138 lbs. In the former case the percentage uti- 
tation was 47 ; in the latter it fell to 32. In the experiments on wliich Keli- 
ti based his starch equivalents, the amounts of food added to the basal 
ition varied very considerably, yet there is always direct ]>roportionality 
Li a wide range of diet between the excess of food above that required 
maintenance and the amount of increase produced, and in all cases 
)ioximately' 50 per cent, of the excess of food expressed as calories 
)ve maintenance requirements was utilized as increase in live weight. 

The next step was to recalculate the results of all the experiments 
ea in the above-mentioned summaries in order to detenniue their 
ventage utilization. The new results were as follows. 


percentage utilisation 


Oien 


Sheep 


35 T 2 
34 ± ' 
.3'^ ± 1 
30 ± 2 

26 d: 2 

24 ^ I 

21 ih ^ 


58 i 5 
48 3 

56 3 3 

48 di 2 
46 ' 2 

37 - 

37 2 

42 - - 2 


Ibfi. starch equivalent above maintenance: 
oxen per day 
sheep per week 
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These figures agree with those given above for the utilization of suede 
the larger the amount of food above the maintenance ration, the saaU 
the proportion utilized, yet the figures are comparable with Kellnei’s at aj 
rate as regards range of diet. The difference between the two sets 
results make it clear why British experimenters do not obtain results in th, 
feeding trials which agree with Kellner’s starch equivalent theory: Ke 
ner’s starch equivalents are based on figures which indicate a direct piof, 
tionality between the amount of food consumed above the maintenan 
ration and the live weight increase produced, while British feeding tiia 
indicate clearly and with certainty that the percentage utilization of fa 
decreases as the diet is increased, each successive increase giving a smallj 
return in live weight increase than the last. 

As a possible explanation of the divergence between Kellners ai 
British experience, the probable errors of the results were worked out ai 
removed all doubt as to the significance of the differences observed. i 
other possibility was that wHlst Kellner’s figures are based on experimn. 
in a respiration chamber, in which the carbon fixed in the form of incieaa 
weight was accurately determined by means of a carbon balance, tlieB^ 
tLsh results were obtained in ordinary feeding trials in which the ntilii) 
tion is calculated from the increase in live weight by a factor depend 
on a very small number of experiments carried out at Rothamsted 
years ago. This factor may be assumed to give the proportion of 4 
in the total increase of Weight as a lean animal becomes fat, but it mi 
fail to give with accuracy the proportion of fat in successive incios 
as the a nima l slowly fattens from the lean condition. There is some evi 
ence to show that the first addition of live weight increase to a lean am 
may contain as much as 50 per cent, of water and only 50 W eenio i; 
whilst the last additions of weight to the animals may be alniost eatm 
fat In the case of the oxen this would increase the lowest ii.toti 
with the highest diet from 21 per cent, to 31.5 per cent., whichisstiBsg 
ficantly below the highest percentage utilization of 39 per cent andm. 

lower than Kellner’s average figure of 50 per cent. 

A further reason for divergence might he in the f tot ^l.t 
ner’s experiments were confined to the measurement of th 
for a short period including the formation of only a ^ 
the period of the British experiments was some four on 
ing which the animals laid on several hundredweight 0 
crLe; it is quite possible that there might 
between food and increase in the early ^es of fatt g 
is still comparatively lean. Accordingly al the ^ 

were classified according to the period of feeding and thei , 
lization was worked out as follows : 


Length 

Off experiments 
in days 
20 to 80 
80 » 100 
100 B 120 
120 » I 80 


percentage 

utilization 

. ■ 3 ‘ 

. . 3 ‘ 

. . 33 
. . 32 
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Evidently the length of time of the experiment has on the averaee no 
^ „„ the percentage utilmtion of food, the reason of this probably 
jgthat in some of the shorter experiments animals already half fat 
,jnsed, and under these arcumstances, the length of the experiment 
a measure of the extent to which the fattening process was pushed 
e qaestion was therefore attacked by calculating the percentage uti- 
hoa during the various stages of fattening in a separate series of trials 
detailed data of which were available. The re,sults are given below! 


Percentage 

utiUzatlon 

i8t month _ 


4^ > 15 

The average utilization is very good during the first mouth and does 
fall off much during the second and third months, but in the fourth 
ath the falling-off is very striking indeed. It would therefore ap]K‘:ir 
t whilst Kellner’s starch equivalents may give a fairly accurate measure 
:ke amount of fat production to be expected from various foods in the 
ly stages of fattening, they fail to do so in the later stages, because as 
.ening approaches completion, the law of diminishing returns asserts 
If and a given amount of starch equivalent produces less and less fat as 
e goes on and the animal gets ripe. Kellner's starch equivalents, too, 
when very liberal diets are used, because here the animal very quickly 
dies that stage of fatness at which the law of diminishing returns 
jus to make itself felt. 

The writers point out the remarkable variation in efficiency, asfat-pro- 
ing machines, among animals of the same breed fed under identical condi' 
IS and show that the standard deviation under these conditions is 21 |>er 
t. of the live weight increase and the probable error in the increase of 
inirnal 14 per cent. Calculating 011 this basis, average-sized animals 
average rations having a heat value of 25 4^0 calories would retain 
116400 cals, to 8400 cals, in their bodies and ^ve out heat amount- 
to 19000 and 17 000 cals, respectively. Examination of the increase 
Jidividual oxen shows that , assuming that similar amounts of food are 
sted, the differences between the amounts of heat evolved are even 
;er than those indicated above and may reach 25 per cent, between 
it the farmer would call a good and bad “ doer ” . Investigations are 
i^tsent in progress at Cambridge on the variation of digestibility accord - 
the individual peculiarities of the animal and the amount of diet, 
I on the possibility of estimating the rate of heat evolution from anitna s 
^own fattening capacity by measuring the difference between their 
“temperatures and the temperature of the surrounding air. 
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1148 - Feeding Experiments with Whole Milk and Skimmed Milk with Cij 
Substitutes (l). — Wellbjann. — Reprint from Landwitschaftlichen 
pp. 499-626. Berlin, 1914* 

The writer made comparative experiments on the utilization of 
milk and of skimmed milk with cream substitutes for feeding calves j 

young pigs. - j r 

The fresh whole milk of the day was pasteunzed for a quarter ot'. 
hour, then cooled and kept in a cool place in well closed cans. 

The additions to the skimmed milk consisted of meal and of flour star 
saccharified by diafarine (a preparation of diastase) , it was also hon 
genized with a preparation of tallow known in trade under the name 
“ Premier jus ” . 

The skimmed milk with meal was prepared as follows : the daily fn 
skimmed milk was passed through a sieve and pasteurized; while s 
warm it received the addition of 54 parts of wheat meal, 27 of lye m, 
and 1 of common salt per 1000 parts by weight of liquid. The mixtures 
passed a second time through a fine sieve and then kept in a well cloj 

vessel. f 11 . 

The diafarine skimmed milk was prepared in the following manut 
After being passed through a sieveandpasteurizeditwas cooled to 55-610 
and mixed with 50 parts by weight of wheat meal, 25 parts of lye m 
and 7.5 of diafarine per 1000 parts of liquid. 

In another experiment skimmed and whole milk were mixed and 
this mixture {containing 2.5 per cent of fat), 50 parts of wheat meal 3 
25 of rye meal per 1000 were added, together with 7.5 parts of diafar 
with the object of saccharifying the meal starch. This preparation 
called by the writer “ Diafarin-Fettmiich . 

The homogenized milk was prepared by mixing the tallow prepar 

tion intimately with skimmed milk, 

Eleven pigs from two to four weeks old were experimented upoi 
two of these were slaughtered at the beginning of the expeMt 
controls, the others at the end. The milk was always given ad hb. 

The experiment showed that from a dietetic point of view whole mil 
diafarine milk, and skimmed milk with meal gave *6 best f ults J 
intestinal troubles occurred with the use of these feeds. The « 
seemed to relish most of all the diafarine miBc. 
was always willingly taken, but one animal fed on it had an atta 
which was soon arrested by some citric acid. 

The digestibility of the various milks was, on the wWe, 
even when that of the individual foods was different, ^he 
ibility of the fat in the homogenized milk was striking , alth ^ ^ 

6 per cent of fat it was utilized even better than in the wh * . 

tein proved more digestible in the milk with wider albuminoid 

on 

(,) S«: also the origiDal articles : i) Prof. PACT. Scbotpu, .yayiic 

system. B. Feb. 1913. PP. 167-173; and a.) Prof. -WTomo Pmoeem, 
Skimmed Milk as Food for Calves, B. Aug. 1913, PP* ii57-ii64. 
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[zed milk) than in that with a narrower ratio (whole milk, diafariiie- 
jjjjed milk)- In most cases the young pigs utilized the milk better 
bey older. 

The greatest assimilation of nutritive matter per icuo of lix-e-weight 
observed with diafarine -skimmed milk (35.93), and “ diafariii-fett 
Y (38.5), and meal and skimmed milk (45.53). With whole milk 
(^rresponding figure was only 30, and with homogenized milk 3(^47. 
lie consumption of starch values the difference between the four kinds 
jjillj was barely 15 or 20 per cent. 

The daily increase per 100 lbs. of live-weight ranged from 2.: to 
and diminished with increasing age. It varied from 3.08 to 3.34 lbs. 
iv'hole and homogenized milk; it was 3.25 lbs. for diafarine-skimmed 
band 3-5 Iks. for “ diafarin-fett milch”. The pigs retained in their 
lies from 36 to 74 per cent, of the digestible nitrogen supplied. 

Prom an economical point of view, diafarine skimmed milk was the 
St satisfactory and “ diafarin-fett milch” the least. 

The cost of one pound of gain varied with the different feeds as follow s 


d 

Whole milk 7.1 1 

Diafarine-skimmed milk 3.10 

Meal-skimmed milk . 3-33 

Diafarin-fett milch 7 -So 

Homogenized milk 4'65 


Thus, feeding with diafarine-skimmed milk costs about one-half, 
<1 with' homogenized milk about two-thirds of the expense of feeding 

^oleinilk. , 

In the pigs fed on diafarin the flesh was singularly light coloured. 
The paper contains data on the weights of the different organs of the 
[> and on the analysis of the flesh. 


B- The Breeds of Horses of the Sunda Archipelago, von basnekoiv uans, 
in Zeiisekrift fitr Gestutkunde und Pferdnuckf, Year 9, Part 9, pp- 194 ‘ » 

September 1914. . j. , 

: This paper is a brief review of the most important biLcds 0 ^ 

E Sunda Archipelago, namely . Sandalwood, Macassar, Sum a\»a, > avo 
k Timor, Batak, Boverlander, J ava and Preanger. 

The Sandalwood horse is a native of Soemba island and is “ 

the whole as the best of the a rchipelago. For scores of years it 1 as bee 
xsted in mnnbers to Java , consequently the stock has diminished to 
^ an extent that measures had to be taken for the ^ r . 

Its body is compact and is supported by strain of 

the horse is especially suited for the saddle ^ ^ , recoenized 
ab blood with which it has been credited can no 
it Owing to long-continued inbreeding. The San ^ J tempe- 

hlar pace and is an excellent trotter. It com mes ^ , brown 

^ent with great good nature. Its a)at varies, but jet black, dark brown 

^ piebald are the commonest. 
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The Macassar breed found in Celebes is the one that approaches 
the Sandalwood. It is smaller and not so handsome, but its frai^, 
stronger, it is more resistant and thriftier and it is much appr^^^^- 
a cavalry horse. It is bred by the natives, who are distinguished ab 
all the other Malays for their skill in breeding. Nevertheless this hi 
is threatened, more than any other breed, with extinction, as hithi 
neither the Government nor the leading breeders have been able to con 
the destructive disease known locally as " NieVve Ziekte”. 

The third breed of the Sunda Archipelago is that of the Siimh 
horses, from the island of the same name. They are decidedly draii 
horses and possess powerful limbs with dean bones and sound hoofs. I 
are smaller than the preceding breeds and combine a good nature r 
extraordinary resistance, which renders them very suitable for arti]]i 
At present Sumbawas are the most numerous breed in the islands. Tl 
exportation ranges between 8000 and 10 000 head per annum. The dit 
ed Tambora disease, a consequence of shortage of forage and of dioq 
has never sensibly diminished the stock of Sumbawa horses. 

The next breed allied to the Sumbawas is the Bimanese ; it is anat 
of the same island and is chiefly used for the pack saddle. 

A special breed is the Savonese from the island Savoe. The hoi 
of this breed are not very numerous ; they are the result of a cross witb 
Sandalwood and, like the allied Rottinese breed, are fast carriage hors( 
they are much esteemed and exported to J ava and Celebes. 

The Timor breed, from the island of Timor, is really a diminutive S; 
dalwood. It was once held in great repute, but continuous inbreedi 
has so deteriorated it that its exportation has greatly diminished. End' 
vonrs are now being made to restore this excellent breed to its origii 
high level. 

A horse that outwardly much resembles the Sandalwood is the Buh 
which for its usefulness is superior to all the other breeds. Its real hoi 
is the high plateau of Sumatra, and especially the shores of the great To 
lake. Its conformation is handsomer than that of any other breed a: 
renders it as suitable for the saddle as for draught. Batak horses are 
great demand on the tobacco plantations of British India, Singapo: 
Malacca and Penang. 

The collective name of Bovenland horses is given to all the oth 
breeds of the west coast of Sumatra. They differ a good deal ia t)ifl 
and usefulness from each other ; they are heavier than the preceding ^ 
and do not equal them in general utility. Many fine and strong stalli« 
are to be found among them, but unfortunately they are not nsw 
breeding purposes but as saddle horses. . . 

The Java horse is an insignificant, weak animal, suitable only ior ^ 
draught. It is bred chiefly in the mountains; the best animals, owev 
are found in the rich grazing districts of the south coast. 

The last breed of the Sunda archipelago wliich deserves 
the Preanger, which owes its origin to the crosses of Persian, * 
and east European stallions with Java mares. Eater Austia an, 
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piaiwwu, Md Macassar blood was introduced for its improvement 
^„this of various bloods a breed has been formed which is 

suitable for ndmg and for dnving, Unfortunately it is bred onlv 
tie island of Preanger, and thus it is mostly Wn to the w hite tmpula- 
^odybyname. Its extenor conformation is espedaUy harmonious 


J.- Holstein Milk Yield. - Marshall, F. E. (Bureau of Animal industry, u, S 
Department of Agriculture) m Th£ Journal of Heredity, Vol. V, No. 10, pp 4^6-4 w 
; ^'astogton, D. C., October 1914. 

The Study reported in tHs paper relates to inheritance, through pater- 
maternal lines, of factors controlling the production of butter- fat. 
consists in the examination of records of cows as reported in the Blue 
lok compiled annually from the Advanced Register for the Holstein 
^d, Here only selected material is dealt with, as only the good yields 
^registered. These were all seven-day records made at various ages and 
the pounds of milk yielded, pounds of fat and per cent of fat. 

, In Vol. 10 of the above Register, there were found 1317 cases of cows 
jiiag official records and whose paternal grandams also had records. In 
jdition, there were 678 cases in which a record-making individual had a 
iternal grandam with a record. 

I The difficulty of variation in age was overcome by arranging the 
^ternal grandam" and ‘‘maternal grandam" cards in two parallel 

1 Having a much larger number in the paternal set it was possible to 
t therefrom, for each maternal card, one in which the age of the cow 
of the grandam corresponded very closely. This arrangement left 665 
s in each group. 

The coefficient of correlation for each group in respect to total milk, 
i fht and per cent of fat, is shown in the accompanying table (i). 
Taking the opposing pairs of cards in order to see in which there was 
neatest similarity between the records of grand-daughter and grandam 
following results were obtained: 



dumber of cases in which 


resemblauce was closest 


- " 



on matcinal 

OB paternal 


side 

side 

Pounds of milk . . 


262 

Pounds of butter -fat 

407 

25S 

Per cent, of butter-fat 

345 

320 


•>) n.WENPORT’s statistical method is adopted. 
M. represents the average of the readings, 
the probable mean enor. 
die standard deviation. 

^ a, the relative probable error. 

^ ]/ , the correlation coefficient, 

the relative probable error. 
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Pounds of milk. 
Through Sires. 

Grand-daughters. 

Grandams 

Through Davts. 

Grand'danghteis 

Grandams . 

Pounds of butter- fat. 
Through Sires. 

Grand-daughteis 

Grandams 

Through Dams. 

Grand-daughters 

Grandams 

Percentage of butter-fat. 
Through Sires. 

Grand-daughters . 

Grandams 

Through Dams. 

Grand-daughters 

Grandams 


370.6 

475-3 

393-4 

437-4 


14.00 

15.83 


3-47 

3-57 


3.55 

3.501 




j 


2.29 

88.5 


— 0.03 ';+ 

2.56 

98.7 

+ 1.95 

— 0.03 + 

2.63 

99-5 

± 1-95 

- 0.012 + 

2,09 

80.8 

+ 1.54 


0.089 

3.41 

+ 0.062 

— C.Q4 .+ 

0.108 

4.14 

+ 0.076 

1 

— 

1 

o.ioil 3.97 

+ 0.07 

i o,o0 ' + 

o.oSyi 3.31 

1 

+ 0.06 

i 

0.00 

?\± 0-432 

: + 0.008 

i 0.107't 

o.oiij+ 0-44^ 

1 

i + 0,008 

' — 

0.011I+ 0.44, 

)+ o.ooJ 

0.2I3^ 

0,013!+ 0.48 

3 + o.oo< 

J 



In the two sets of cases already discussed there 7=/ 
her of paternal than of maternal grandams due to the fact that c 
many more grand-daughters through therr sons tha" « 
daughters. THs ohjection and the further objection as to euv.»n» 
influence upon total production is removed in a further stud> 
entirely to per cent, of butter fat. . 

In the second part of the study of tWs ^ T^Qijdangliti 

recordcows having record P>i“d-daughters through both 
The number of grand-daughters rs 34° through paternd dK 
through maternal descent from 126 „and-da«gMer 

was represented by not less than one nor more grandams in 

either Une. Here also the ages of granddaughters and 
line correspond closely with those in the other ^ grandi 

of deviation and coefficients of correlation in this cas 
were as follows : 
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; M %fat 



E 



lad-dau^hters . . • ■ 

■ • 3-52 ■ 

+ 0.02 

0 442 

+ 0.01 IP 

II 

0 

indaias . • ■ • • 

Descent. 

- ■ 3 ‘ 5 i 

+ 0.02 

0.406 : 

+ 0.01 E 

+ 0.028 

■jtid-daughters . . • - 

■ ■ 3.60 

+ 0.02 

0.489 

+ 0,01 4 

= 0 . 15:1 


• • 3.51 : 

+ 0.02 

O.4O6 

t 0,01 E 

0.028 


The diiterence between 0.155 and 0.157 indicate any difference 

fl,-eea transmission of the character of percentage of butter-fat in milk 
)ugh males and females. The impression to the contrary held by some 
tie breeders is not borne out by this investigation. 


I -Economical Cattle Feedii^ in the Com Belt. — cotton, j. s. (AgnoUturLst, 
Bureau of 1 ‘lant Industry) and Ward, W. F. {Senior Animal Husbandman in beef 
tittle Investigations, Bureau of Animal Industry) in U. S. Department of A^nculture, 
Farmer's Bulletin, No. 588, 19 pp. -f 6 fi^s, Washington, 1914. 

The cattle-feeding business in the corn belt of the United States has 
laged greatly during recent years. Formerly steers from 4 to 6 years 
re fed m large numbers upon commercial foods at yards near granaries 
Imills, or on large farms where only the roughage was gro^n and the 
tie were kept on full feed for six months or longer, ihis method, 
ivever, became too expensive, so the cattle are now usually fed in small 
[dsup to the age. of 18 to 36 months, utilizing the products of the farms. 

1 The cattle were either grown in the corn belt itself or came from 
[western ranges. The native cattle were usually grown on the rougher 
ps or on small farms where dual purpose cows were kept.^ rhe> were 
ally sold to local feeders as yearlings or two -year -olds. Some feeders 
feg animals of extra good quality raised their own feeders. e rapic 
faiice in the prices of land and farm products made it anpro a j c o 
ppete with the western ranges in the production of stocker ani ee er 


witn tne western rangejs m uic --- 

Therefore the breeding herds were greatly reduced or were changec 

cows. 1.1- vi w/icf 

On the other hand, the spread of dry farming has resulted in the best 

dsof the open range being taken up for grain-growing purposes, an 
mvc liquidation of cattle has resulted in a shortage of feed^ cattl 
I raised their price, so that securing feeders is a serious pro 
St be solved by many farmers raising their own ca e. 
pd lands capable of intensive cultivation it is ques lona • 

pone economically, but there are numerous farms pcononiica) 

a considerable proportion of the land is ^ 

f and on which with prevailing prices, stock cattle can be raised 

?antageously. 


itle. 
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Cost of producing cattle, — The cost of raising a calf sis mouft 
weighing 450 pounds varies from I17 to $23 in the West and J 
I28 in the East. In a ranch in Kansas, where land is worth $50 au 
the cows being valued $70 each and assuming that 85 per cent of them 
a calf every year, the cost of a calf is $22.93 and at the age of 2]/^ years 
$55. This figure is about the maximum cost of such a steer in the ^ 
belt, and many of the western ranches raise similar steers for less me 
It has been observed that the cost of the calf will be a little less if 
weaned and the m i l k sold, than if it is allowed to run with its mother 

While in 1899, 883857 calves, having an average value ofS. 
were slaughtered in the wholesale slaughtering houses, in 1909, 2 # 
calves with an average value of $10 were slaughtered, an increase of 
per cent, in 10 years, whereas the corresponding increase in cattle foj 
same period was but 47 per cent. This growing demand for veal has r 
its price, until a calf will sell from $8 to $12 when only 2 or 3 months 
so that it is usually more profitable to sell them to the butcher thai 
raise them. 

In order to determine as accurately as possible the Cost of feeding, ( 
accounting records were kept for two years on 24 Iowa farms. Du 
the year beginning with the autumn of 1909 the average profit on 961 a 
fed in 22 bunches was $2.05 per head in addition to the profits on the i 
hogs following these steers, and which received extra grain besides. Mx 
prices in the spring of 1910 were such that a profit of $6.67 per hog 
secured. The following year 1910-11 proved unsatisfactory, due top 
which caused a loss of 78 cents per head on 1138 cattle that were fed 01 
farms. The 1646 hogs following these steers returned an average pi 
of $3 33 ‘ 

The following table shows the proportionate cost of different iti 
based on the cost-accounting records of the 24 Iowa farms. 


Percentage of the various expenses incurred in cattle feeding. 


Year 

' ' ' ' 

Purchase 

price 

Feed 

Interest 
at 6 

per cent 

labour 

Shipping 

and 

selling 

Tcl 

1909^10 . 

55.8 

36.9 

1-3 

1.6 

, 4-4 ' 

1 

I 

igio-ii . 

59.9 

318 

1.8 

1 1.8 

4*7 1 





— 

1 




In this table no account is kept of interest, taxes, and deprea> 
charges on the feeding plant, as these and other incidental c aigs 
about offset b> the value of the manure. _ ■ t Qta 

According to experiments made at the Missouri 
it appears that a bushel of maize will produce 6.9 pounds of ^ 
cattle are fed on pasture in summer, as against 5.6 
Therefore in general summer feeding is considered more pro 



SHEEP 


(,tl,er hand winter feeding allows of the better use of t(,„ k 
I of the better distribution of labour. ^Y'products 

Formerly 6 to 8 months were required for niakino urfm* k t ^r 
tie are rarely kept oil full feed for more than five mouth” 


The construction of a silo (over ground, 


«al unless at least lOO tons of silage are conLmed*‘''BesTfc hi 
4,ap alfalfa or clover, when hay is worth less than S 

ije a greater quantity of the by-products. The best type of hog to run 
Seattle IS a shoat weighmg about loo pounds ; heavy nearly Lished 
s ire not profitable behind steers and should be placed by themselves 
It is usually best to allow one shoat per steer when shelled maiie 
d and two when ear corn is used. When the maize is ground or soaked 
ilage is used, the number of hogs would be less. The aim should be to 
enough hogs to clean up all the waste maize. 

The daily gain of the hogs varies with the conditions of the feed yard 
.the quantity and form of the grain given. In general one may reckon on 
^e-fourths of a pound of pork per third of a bushel of shelled maize fed 
steer. WTien ear maize is fed the gains will be greater and when 
2e, or maize and cob meal is fed, less. 

The gain will be greater if the steers are fed some leguminous hay 
fflme concentrate high in protein, such as oil cake. 

Xearly all farmers give the hogs some extra maize, which is fed away 
n the steers. 

The shrinkage in weight in shipping cattle from Iowa to Chicago or 
n points in Kansas to Kansas City would be from 3 14 to 5 per cent 
heir live-weight, with an average of 4 per cent. 


: - Origin of Karakul Sheep (i). — Young, C. C., in The Jourmil of Hcmhh, Vol. V, 
No, 10. pp. 445-447, Washington, October 1914. 

Some 26 years ago Dr. Sinitzin described the various breeds of sheep 
Bokhara that produce valuable lamb skins. He distinguished ; i) the 
ill Arabi, 2) the large Arabi, 3) the Duzbai, 4) the Shiraz, and 5) the Zigai 
?<ls. He considers the small Arabi as the origin of all the fur-bearing 
°P of Central Asia, including the Kalitch of Crimea, the Tshusbka of 
■saiabia and the Reshetilev and Sokolir v of Poltova province. 

According to this theory the small Arabi is descended from the Mamai, 
oldest breed of domesticated sheep. But as the ^tamai is a fa' -ntmped 
(Ows steatopy^a) while all the Karakul breeds ate broad-tails [Ovis 
author does not endorse Dr.Siuitziids classtoion ; liisown 
^rience has shown him that wheii, a long- tail sheep is crossed vith a 
the result is a broad -tail, and w hile the first cross looks more like 
Ipical Russian fat-tail (Jiraochvostaja), the second and third crosses 
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cannot be classified otherwise than as broad-taib. He therefore coi,c|„, 
that the Karakul breeds resulted from crosses of long-tail sheep oj f 

In all the cases observed by the writer the black pigment in the » 
of the mature sheep did not oxidize into gray as is the case with the Arata; 
also with the Duzbai, for which reason he concludes that the small Ar 
was a hybrid and a not very well fixed one, and that some black long-i 
sheen together with a fat-rump entered mto the formation of the bie 
' The presence of fat-rump blood is easily traceable m the Duzhai.ivli 
has the long drooping ears that characterize Oris skatopyga, the Ron 
Zlf large head very thick feet, enormous weight and a tail withll 
“imulatiL; besides, the Duzbai lambs frequently come fawn, winch is 
natural colour of the fat- rump. 

Aixording to information collected by the writer at h^ew Bokh 
' r. a<Tr, there Were neither Arabi nor Duzbai sheep m Bokhara; 
othX befring breed which produced beautiful fur was the Waoklong-I 
oiiI\ ^ f of this year 1914 the writer was able to sect 

Danadar n o^nadar sheep which still exists in the Khanate 

only floe ° ^ ^ { Old Bokhara, the capital of the Kliana 

1 iSfc the demand for Danadar lambskins increased and the nat.vesW, 

1 1 their black sheep with white fine-wool Afghans. This in time f 

Z °nanodar breed the lambs of which produce skins with su 

duced the gras j wreless This introduction of white blood coi 

curb rather open and ^ .h^edthe black Danadarinlo 

n Mv Ca. evolved from the gray Danadar with a iat-i. 

Duzbai. Theg Rnssian breed that never existc 

admixture, ^he Zigai is a ty-p 

RussianTMt'arTwho settledin Turkestan. Sinitzin’s large Arabi.s thes 

“‘thcTe": doubt that thf “ 

Danadar. farm in Bessarabia ioi 

The writer has started an expe .^cceeded in securing Kai 

breeding of Karakul sheep ; hitherto he h.s simc^d ^ 
sheep from the districts of J,f,^,S„in^owards extinc 

Karakul. In Bokhara the Karakul bree h g 

owing to the killing of all the good lambs and 

of fine- wo.oi -Afghan blood. ^ ,* ^Hcsre'-’- 

..53 - Pasture and Grein Crops for Hogs ”“^1 'd 



2. — Alteimtfe pastuiing ^ ' 
on wliich hay is made 

ffith the fct method the hogs the pasture will support ate tamed 
t and left there dunng the entire season. ™ tare turned 

second meth^ consists in dividing the pasture into two or more 
3of equd area, whi^ are used alternately every week or ten day“ In 
jjse of clover and alfalfa the growth is allowed to become a to a 
es high before the hogs are tamed in. When the pasture consists of 

kale, and vetch, the growth is permitted to reach a height of 8 or 

iches before the hogs are turned in. A pasture thus subdivided is cap 
e d carrying a much larger number of hogs per acre. Immediately 
bogs are removed the pasture is cHpped with a mower and sometimes 
gat^. The third method consists in using clover and alfalfa for both 
tuie and ley at the same time. The number of hogs turned to graze is 
itnited that the usual crops of hay are made. When the forage becomes 
large to furnish desirable feed a sufficient area near the watering place 
ipped with a mower. 

In a few days the clipped area produces a vigorous growth of new shoot.s 
i^hich the hogs feed without disturbing the rest of the meadow. If 
jessary more of the meadow is clipped as retjuired. Dillerent portions 
the meadow are used in this way from year to year. 

Mature breeding stock that is not expected to make any gain in weight 
piles but little if any additional feed when on good pasture. But hogs 
ich are to be marketed for pork must be fed some concentrated food. 

If they are to be sold when 7 to 9 months old, in order to make them 
ch the weight demanded by the market (170 to 225 lb.) it is necessary 
ieed them all the grain they will consum e . Hogs that are m arketed when 
to 12 months old get a much lighter feed of grain (from i to 3 per cent of 
: live-weight of the hog) or none at all during the grazing season. 
Sometimes, instead of feeding the grain, the hogs are turned 
0 a standing field of wheat, barley, peas or corn and allowed to feed 
Vfill until the crop is consumed. If they are provided with water, shade 


i salt, they require very little other attention, which saving of labour 
ray desirable during the busiest season of the year. This method is 
iraally useful on the poorer soils, where the cost of harvesting is rela- 
dy high in comparison to the value of the crop and where the addition 
more organic matter is very’' beireficial. The straw, pea-vines or corn 
ks are cut in the aututnu by a sharp disk harrow and ploughed in. 

Wheat is generally hogged off for four to six weeks from alx)ut the stiff- 
stage. A soft variety of wheat with a smooth club type of head 
best for this purpose. The writer mentions two cases in which hogs 
ituied on wheat made an average gain in weight of 160 lb. and 212 Ib. per 
■e. valued respectively $14.40 and $ 15.73 peracre,whilethe wheat alcng- 
e yielded 15 and 19 bushels per acre, the latter giving a net value of 
* 7 1 8.04 per acre. 

. Field peas are one of the most satisfactory crops to harvest with hogs, 
utilize them with very little waste. They may be used from the time 
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last peas are nearly mature until about October or until the begiii- 
, of the autumn rains. 

’Carefally conducted tests at the Minnesota Experiment Station show 
fjogs waste no more com in the field than when fed in lots, and that they 
, j. If- as clean as most men do in husking. Farm experience bears oot 
conclusion, especially if a movable fence is used and the hogs are not 
lied into more com than they can consume in 15 or 20 days, 
por summer and early autumn hogging-off, common early-sown be:irtl- 
barley is used. For late autumn and winter use the more productive 
'j(jed varieties are preferred, after the autumn rains have softened the 
|jds and kernels. 

Yhe tables (pp* 1642-1644) give some data on the pasture crops used in 
Stern Oregon and Western Washington. 


. -pi» Feeding Experiments in Germany. - kleln, in MUchmrtschaftUcher zenirajbLui, 
Vear^, Part. 47, PP- 452-458. Hanover, September i, 1914. 

Experiments were made with the object of ascertaining whether 
meal freed from fat and dried yeast can take the place of skimnied 
£ in the fattening of pigs. 

In an eight-weeks preliminary experiment, three young pigs were 
eii only skimmed milk besides a basal ration of potato flakes and barley ; 
other young pigs divided into two equal groups were given the same 
ion as the preceding three, with the difference that a part of the niilk 
s replaced in one lot by fish meal and in the other by yeast One 
Ion of skimmed milk was always replaced by 1/2 lb. of fish meal + /2II) 
potato flakes, or by i lb. of yeast. The course of the expenment was 
mal. The increase of live-weight per day and per head was as follows . 


nw. 


not I 

» 

» III 

The lower result yielded by the group fattened with fish meal is 
ips due to the lower amount of protein in the ration. ^ 

In a following experiment lasting 12 weeks the same ^^ere 

hw as eliminated) were divided into three ® ' , . j-j f ^ 

.me as iu the p 4 paratory period, with the ‘^t lo^ j 

iie skimmed milk replaced by fish meal and that an extr q 

meal + potato flakes was given to replace the s skimmed 

yeast was steeped in warm water. The anima s a e 

: showed in gLeral the greatest appetite those fed ^‘‘h yeast tbe 

fa. With fhis exception the <x,urse of the 

following is the increase of live-weight per day an p 

IKe 


hot I. , 
» II 
» III. 


1.44 

1.42 

1.39 
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The small diiference in the three lots leads to the 


fish meal and yeast produced almost, if not exactly, the same 
skim milk. Yeast and fish meal, but especially the former, gave S 
result with the older pigs than with the younger ones. As 
meal, this is probably due to the fact that the, older animals gai/ 
in fat and are satisfied with less protein than the younger ones v 
to form flesh also. ^ 


From the economical point of view the principal experiment t' 
the following results. If for the skim milk the values of 1.07 ^ 
per gallon be assumed, and for the other feeds the prices actually paid 
the market (fish meal 10s 6jf, yeast ns td, potato flakes 8s, and bar 
7s per cwt.), the cost of i lb. of gain in live-weight will be as foHo, 


Cost of skim 

ivot r 

I,ot II 

milk per gal. 

__ 


— 

d 

d 

1.07 d 

■ • 3-53 

3.69 

i.Ooi/ 

■ • ■ 3-83 

3'69 


In general these results are in favour of fattening with skim milt 
this is valued at the low price of i .07 d per gal. If the skim milk be vain 
at 1.6 per gal., the be;t results are obtained with fish meal and the t 
favourable ones wdth yeast. But if the greater dietetic value of sti 
milk be compared with this result, the conclusion may be drawn th 
skim milk valued at 1.6 d per gal. is at least as advantageous for yoni 
pigs as for the older ones. Whenever skim milk may be purchased at 
price below 1.6 per gal. its substitution by fish meal or yeast does n 
offer any advantage. 

The carcase weight and the quality of the flesh were the same inti 
three lots. 


1155 - Apiculture in Uganda. Conminicaied by the AcUng Director oj Ap-iculiuTe, I'liiiiij 
In 1907, Sir H. Hesketh Bell, K. C. M. G., Governor of Uganda, beii 
impressed by the value of the exports of beeswax from German East Afrid 
decided to introduce the industry into the Uganda Protectorate. | 
In August 1908 two natives of Uganda were sent to German East Afiil 
to study the methods of preparation of beeswax followed in that territoii 
These men spent two months in German territory. On their return to Ugao| 
they were sent out to instruct the peasantry in the preparation of wax. i 
The introduction of the beeswax industry was taken up in every 
trict of the Protectorate. The idea was to put up log hives and 
wild bees to take up their quarters in them. Tens of thousands 0 tlj 
hives Were put up all over the Protectorate. Pamphlets were p^i 
in several native languages, and beeswax instructors were j 
all the districts. The following statement shows the exports 0 
from the Protectorate for the last five years ; 



SILKWORM!^ 


1647 


1909- 10 4043 £15^ 

1910- 11 3950 £,52 

1911- 12 3 539 £ ,52 

1912- 13 2352 £117 

1913- 14 882 £ ^2 


There are several reasons for this failure of the effort to introduce a new 
istT)'- The quantity of wax obtainable from a hive of wild bees in Uganda 
small, several hives have to be taken to produce a small cake of wax. 
natives found the taking of the hives unpleasant and the preparation 
iie i^ax laborious ; and since, when the process was complete, they got a 
Her return than from any other method of earning money, the extraction 
^eswax never became a popular industry. In fact, nearly all the wax 
;hwas produced was prepared by the beeswax instructors who were paid 
5overnment to teach the peasants. 

The following is a brief account of the methods employed : " bog hives 
e put up in the branches of trees and a few of these were tenanted 
j. When the hives were nearly full, the bees were smoked out and the 
lb was taken. The brood comb and a small amount of honey comb wert 
in the hive. The honey was then squeezed out of the comb, and the 
,bwas boiled. The floating wax was drawn off and strained. The wax 
subsequently broken up and clarified by melting and straining". 


) - The Silk Weaving Industry of Amarapura, Burma, — shroi-t, k, d„ in 

Tht Agricultural Journal of /nira, Vol. IX, Part IH, pp. 254-287 i 6 plates. CalcutUi, 
July 1914. 

Sericulture in Burma has been almost exclusively in the hands of a 
ous race of people, the Yabeins, who numbered about 2 197 in bower 
main 1891. 

It also exists to a small extent in Upper Burma and the Shan States. 

; rapid decline of the industry is shown by the decrease in the number 
ilkwonn breeders from 3102 in 1891 to 211 in 1911. 

This decline is attributed to the following causes : 

1) . The crude and careless system of rearing and inter-breeding and 
sequent degeneracy of the breed. 

2) . The ravages of diseases. 

3) . The imperfect knowledge of the reeling of the silk and the con- 
sent production of coars^^. uneven thread unsuitable for local con- 
ation or export. 

4) . The abundance, the cheapness and the superiority of the im- 


ted raw silk. r a rw 

silk is imported from the Straits Settlements. Siam, Indo-CMna, 
•la and Japan. The value of the silks imported decreased from 
^5 805 Rupees (£195 000) in 189S to 14 18 306 Rupees m igro, but since 
° it has increased to 31 44 189 Rupees {£ 2(.9 ooo) m 1913- 
The imports from China appear to be supplanting those rom 
' fisewhere. 
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These fi^es do not support the opinions that the weaving 
of Burma is in a decadent condition owing to the competition of fi ^ 
machine-made products. In 1911 there were no less than 18621 
engaged in silk spinning and weavii^. ^ 

The writer gives an account of the types of silk and handlooDjs 
by the Burmese, and descriptions of their designs. A cooperative cr 
society has been established, and improved methods of manipula- 
and handlooms are being introduced. 


1157 ~ Rasearches in Sericulture in Cambodia. — de Flacourt, Mmis (chei 
Services Agricoles et CommercUux da Cooxbodge), ia Gomernment General ie I’j 
chine, Bulleiin iconomique de VIniochine, Year 17, No. 108, pp, 388-389, Hanoi 
phong, May 'June 1914. 

Since April 1913, the Agricultural Service of Cambodia has underta 
the work of improvement by systematic selection of the pure native bn 
of silkworms. It was therefore decided that the Service would not purcl 
any more foreign cocoons for the production of eggs, but produce then 
in its own farms. With this object in view the Silkworm Breeding Stai 
at Petit-Takw conducted the breeding work in three lines: i) pedigia 
line breeding ; 2) reproduction from eggs selected from the best cocoon 
the pure lines ; 3) the breeding of the best cocoons for industrial purpo 
The results obtained from one year's work give every conUdente 
the ultimate success of this method. Two local breeds (one a white w( 
withyellow cocoon known as Tan Chau, and the other a greenish yellow w{ 
with golden yellow cocoon known as Tam-se) were brought to a state of 
solute purity and improved with respect to increase of specific giaviti 
the cocoons and increased fecundity of the females. Thus, whereas 
formerly required 1635 cocoons of Tan Chau or 1870 cocoons of Tain 
to weigh one kilo (three days after the worms begin to spin), at the end 
the breeding experiments in February and March 1914 it required only ( 
and 1355 cocoons respectively. During the same period the egg-lay; 
capacity of the females was increased from 275-350 per day to 400-4 
with a maximum of 500-550, that is to say, that, according to lo 
methods of calculation, the weight of cocoons from the eggs of 100 iema 
would weigh from 55-66 lb. to 75-105 lb. The average price of roo bate! 
of eggs decreased from about 15 to 6 d and the demand for snppl 
from the natives increased enormously. 

These experiments at Petit-Takeo lead to the belief that pebrlneba 
marked tendency to diminish and disappear in Cambodia, because t 
local conditions are undoubtedly unfavourable to the completion of the 
cycle of the disease, owing to the rapid evolution of the 
days being sufl&cient for the complete development of the twoloc ^ ^ 
Very badly diseased eggs (showing 200 corpuscles of 
field of the microscope) have been bred and reared with healt y 
the same breed. Only the new generations showing the most 
reserved. It was found that not only the number of corpusc es g 
diminished, but cocoons have been obtained from the disease egg 
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ijl to those from the healthy control lots and after 6 successive gen- 
doflS ^ individuals were diseased, showing only 6 

8 corpnscdes in the field of the microscope. 


FARM ENGINEERING. 

.5- Motor liUage Machine with Oscillating Spades turning Sideways. — Aais^r* 

' patmimU, PaUntschrift No. 273 777. Berlin, May 7, 1914. 

Several digging machines with movable spades have been constructed, 
some the spades are attached to revolving dmms and are driven into the 


Fis- i- 




Motor Digger. 


by the weight of the machine. In others they are . spades 

W and move up and down by an excentric. In both t^s Je sp d 
also a lateiS movement calculated to turn over the earth as 

Med. 




1650 AGRICULTURAI, MACHINERY AND IMPLEMENTS 


In this machine patented by H. Kleinert in Gennany under Ko 2 
the spades oscillate on a crank shaft and turn sideways to discha 
turn over the earth. Fig. i shows a side view of the machine and fi ” ^ 
and 4 some of its details. B is the motor, mounted on the truck h 
which propels the machine and drives the spading appliance C, which 
by two side plates (i),the front end of which is fixed to the frame in 
pivots ; the other extremity can be raised or lowered by the screw { \ 
The plates (i) carry the bearings of the crank shaft (3), each 
of which bears a spade holder (5). The cylindrical part of these h? 
contains the handle (6) of a spade (4), which is fastened to a knee 
working on a bolt situated on a lateral extension of the handle the 
end of the knee piece being attached to a spring (13) inside the kadle({ 
The upper end of this bears a head piece (8) carrying a roller that runsin 
groove (9) in the head (10), which is fixed to the crank of the shaft (3) ai 
which joins the two portions of the same crank {3). Each of these ieai 
is enclosed in a case (ii) fitted with two bearings (12). The case, which d 
ciently protects the mechanism against dust, earth, etc., is provided 
means of lubricating the working parts to ensure smooth running, 

On the outside of the holders an eye {16) is fixed for the receptio 
of one end of the lever (17) (fig. i), the other end working on a shaft, comnio 
to all the levers, fixed in the side plates. 

When at work these spades are situated with their face to the d 
rection in which the machine travels ; as soon as they are raised they begi 
to turn sideways and thus discharge and turn the earth over. This tumiii 
motion is effected by the roller in the groove (9) of the head (10) ; the df 
velopment of the groove is shown in fig. 3. 

The spring (13) allows of stones and similar obstacles being encounteie 
in the soil without causing injury to the machine. 


1159 ^ The Rapid Drying and Preservation of Wood by Nodon’s Electrical Process. 

Dantik, Ch,, in Le Ginie Civil, Vol. LXV, No. 5, pp. gS-iox, Paris, May 30, s-ji 

M. Albert ISIodon, the electrician, has been studying since 1896 the soli 
ject of the rapid drying and preservation of wood, and has now perfecte 
his system and rendered its application practical. He had discovered that; 
current of electricity sent through wood set up chemical, physical aol 
aseptic actions which led to its preservation ; the first of these conssf 
chiefly in a complete and rapid oxidation of the resinifiable substaca 
contained in the sap. The physical action caused a molecular transformato 
in the cellulose and its numerous derivates, modifying their fflccbaiuci 
and putrescible properties and rendering them resistant to destructive gens 
coming from without. Lastly, the aseptic action consists in the complrf 
destruction of all the germs of corruption, such as ferments, bactecii 
fungi, etc., contained in the wood, ^^esides the above effects it bas 
found that “ nodonized wood withstands the attacks of injurious iusec 
such as termites, which no longer find in it their usual food. 

One of the most important desiderata in the timber trade is 
ity of seasoning timber, for any long stay in the 
immobilization of considerable capital. Consequently the use of 
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tilated esiccators is often resorted to, but such esiccation is mostly only 
jffidal exposure to the air moisture is again absorbed. As the 

^ce of sap hinders esiccation, steam at high temperatures and under 
ssure is often used to remove it, but this process is injurious to the re- 
ance, tenacity and preservation of the wood and renders it inferior to 
dried wood. Besides, these processes of esiccation are expensive, as they 
ail costly plant, and much fuel and labour. 

^ ?^odon's process, or “ nodonization ”, on the contrary, causes in li 
, ^ours the complete oxidation of the sap, which in air-drying requires 


Eig. I. 





Pig, 1.— Section of a stack of railway sleepers under treatment. 
Pig, 2. — Section of electrode mat. 
iJ Conductors to the mats. 

C, Current distributor. 

E. Electrode mats. 

T. Sleepers, 
m. Wire net. 


it. Jute cloths. 

1 a long time; the substances other 
it portions of the wood, are transformed 

z «, »,8.o»pici,y ; rJ d 

istuie rapidly on exposure to the an, wh 

the surface during the same time. ^ 

This process can also be applied to unbar moisture to conduct 

H felling, as it still contains enough sap and moisture 

tal....!. 

to a height of three to five feet in layers sep 
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by electrode mats in >rliich the cunent passes (fig. i). The mat (fig ^ 
which can be rolled up for transport, consists of a phable galvanised «, 
wire netting placed between two strong jute cloths. These mats a 
stretched between the tiers of timber and saturated with water to imj 
them good conductors ; the wire nets are connected with electric conducto 
the poles of the mats being alternated so that the current may pass tluoii 

the thickness of each layer. i-i. r ■ ■ , . 

The conductivity of wood varies considerably with its kind, thidait 
degree of moisture, etc. Its resistance varies from 6 to 20 Ohmspeicn 
meter (35 cub. ft.), but it remains fairly constant throughout the dniat 
of the treatment. Continuous currents may be used, but alternating cane, 
are preferred Treatment in the forest where the timber is cut is re 
advantageous when the wood is in full sap and in summer. The trees a 
cut up by electric saws driven by a dynamo and a portable engine stok, 
economically with the waste Wood; after being nodomzed.the timber 
stacked in a place exposed to the wind where it dues completely i« 

Thetoation of the treatment varies between one and two MI da 
according to the kind of wood and the use to which it is to be put. Wli 
treated too rapidlv the wood is liable to spUt, though its keeping qm 
ties are the same as if it had been treated slowly 

The total quantity of current that i cub. metre (35 f) "f * 
must have for its complete treatment is 150 Amp^e-hours. Wood ir, 
sap does not require above 40 volts electro^motive power, wble fi 
unUrked wood that has been kept some time 80 to 100 are necesKij. 

Nodonized wood is freed from starch and contains resimfied subs an 
throughout its whole mass, and its cells present a characteristic regiilnn 
These changes allow nodonized timber to be easily distinguished fronrib 

'^^"'Th'^rost oHhe planttonsists in the source of the alternating mm 
and in the electrode mats ; the latter cost 
they last about a year. As 3 sq. feet are te he dady t ea 

of I cub. foot of wood, the cost of the mats is about 0.03 d pei d J I 

'^'*'^*The cost of nodonizing Wood is bout »/.<! per cubic ^ 
work is done in the forest, fuel, carnage ri I 

cheaper than in factories, where the cost amounts to a tnfle 

cubic foot. , . , , . .I,- hmldins, rail’ 

The process is useful wherever wood is used • ® Joffid: 

construction, carpentry, etc. The Municipahty ^ , 

recognised that nodonized wood used for road pavmg 
wears better than untreated wood. 


ii 5 o - A Latex Hydrometer. - Eaton, b, j., 
dtraUd Mihy StaUs, V 0 I. 11, Nos. 9 and is, PP 
April and July 1914 


1.226 and 


sr n-'o:™. ..i so», 

Street, Kingsway, London, have constructed 
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Jil)y the writer, a delicate glass hydrometer graduated at 840 R An 
:age latex containing about 30 per cent ot rubber has a density 
|)out 0.98. A latex containing about 35 per cent of rubber is so viscous 
•0 render it impossible to test its density directly. It is therefore re- 
amended in such cases to dilute with an equal volume of water. < The 
^ content will then be double that corresponding to the density of. 
diluted latex. 

Among the various services that this instrument can render is that of 
the latex to be diluted with v ater to such an extent that its 
j5ity will be constant. In this way very uniform results can be obtained 
he preparation of snioked sheet, A satisfactory density figure at which 
ffork is 0.9898, indicating a latex containing 15 per cent of rubber. 

I - KeW Water-Raising Device. — inventions IllusirUs, Year 17, No. II, p. 3. 
Paris, April 30 , 191 i. — Engineering, Vol. XCVIII, No, 25232, p. 10. 1 /)ndon, July 10, 1914. 

Among the smaller machines exhibited at tbe Royal Agricultural 
ciety's show held at Shrewsbury this year, a very interesting water- 



Pig. I 


Fig, * 

New Water-raising Device. 



sing device was exhibited. This appliance is keep 

but the loop of an endless 
( Cham m place a deep rimmed pu y i B 

tan. At the top end the chain is tun P pjpg leading away 

i This pulley is enclosed in a casing . , ,j (,l,ain surrounded 

K the lower portion. The chain “pi,al, fig. 2. The 

[a spiral, fig. i, and for larger J spiral 

kr part dipping into the well catches p , of till the 

ped by the curvature of the pulley, ^ ^yie the spiral is 

pest part is reached, when the ceii 8 
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bent open at the top pulley, throws the Water out into the casing 
it flows away. The capacity of this simple appliance is surprising 
will handle water from considerable depths. The apparatus reqiijr 
permanent fixtures in the well at all, no buckets, guides, etc. 

*A double spiral i. 7 inches in diameter with a 5 HP motor ' 
to draw up from a depth of 196 feet 2090 gallons per hour. 

At a depth of 33 feet a triple chain 2.48 in. in diameter can deliver 
gals, per hour with 2.4 HP. For wells in whi^ch the level of the \ 
varies, the chain is made up in lengths which can be readily joined toe 
by special hooks, so that about 2 feet of the chain should always dir 
the water, with which irnmersion it has been found to give the best > 
On account of its simplicity this pump is not expensive; it is ea* 
transport and to set up without skilled artisans. 


1162 - Review of Patents. 


Aa<itria 


Canada 


France 

Germany 


Switzerland 


67 408. 

67 402. 
155 ooi- 
155071. 
155 124, 
155 137- 
155 138. 
155 139- 
155 250. 
155 357‘ 
155 373- 

155 393. 
155 412- 
470 503. 
376371. 

276 4r2. 
276 446. 
276 447- 
276 684. 

276 828. 

277 065. 

277 123. 

277 473' 
277 474. 
277 475. 

277 610. 

66 441. 
66 443. 
66 863. 
67056. 


Tillage Machines and Implements, 

Device for regulating the depth of tillage machines with 
implements. 

Device for coupling agricultural machines to their track 
Motor plough. 

Gang plough. 

155488, 155635, Cultivators. 

Clod-crusher. 

Traction belt for motors of the Caterpillar type. 
Traction machine. 

Plough with concavo-convex di^. 

Reversible plough. 

Weeding tool. 

Pulverizer for soil. 

Plough disk. 

Device for increasing the stability of balance ploughs. 
Ploughing machine with oscillating shares working bado 
Tillage mach ine with rotating drum carrying spades. 
Stone collector with elevator screen and conveyor. 
Adjustable cleat for driving wheels of motor ploughs and tli( 
Cultivator share. 

Shaft with hoes for hoeing machine. 

Device for pulling and steering implements, especially ferr 
cultural purposes. 

Device for lifting the chains of tillage implements attach 
and drawn by levers. 

Plough with beam that can be raised or moved sideways. 
Tillage machine with oscillating spades driven by a crank . 
Device for lifting and lowering, by power, agricultural i 
ments. 

Driving wheel for agricultural machines with moveabe t 
fastened to the inside of the tyre. 

Tillage machine. 

Spades with adjustable blades. 

Cultivator share. 

Plough share. 



A GBICm.TO.At . MAcmNE«v .K„ 


1655 


jd Kingdom 10969, 
n 270. 
12 780. 


si Slates 


I 106 603. 
I 106 722, 
I 106 742 
I 106 529 
I 106 389 
I io6 582 

I 107 173 

I 108 600 
I 108 261 
I 108 787 
1 109 076 
1 109 095 
I 109 535 
I 109 063 
1 108 909 
I 109 084 
I 109 806 
1 109 756 


Thinning machine, cultivators. 

Dicing machine, 

share and landside plate of a plough. 
Mechanically propelled plough. 

I 108286, I 108319, I 109438, I 109661. Cultivators 
Caster wheel truck attachment for cultivators. 

Motor plough. 

Attachment for plough guards. 

Plough beam. 

Weeder for harrows. 

Cultivator tooth. 

I 109 442, I 109 813. Harrows. 

Self-propelled ploughing machine. 

Automatic guiding device for harrows. 

Combined plot^h and cultivator. 

Sulky plough. 

Subsoiler. 

Harrow tooth fastener. 

Plough-lifting mechanism. 

Gang plough. 

Combined plough and fertilizer distributor. 


Manure distributors, etc. 

ada 155 182. Manure loader. 

155 300, 155 418. Manure spreailers. 
mmrk 19 063. liquid manure distributor, 

■many 277030, 277477. Manure distributors, 

itoiland 66 654. Manure distributors. 

itd Kingdom 10 786. Apparatus for distributing insecticides, manures, etc., by means 

of an air blast. 

II 588. Manure distributor to be mounted on ploughs, 
ited States i 108 263. Fertilizer distributor. 

I 108 150. Manure .spreader. 

I 1 09 896. Straw spreading attachment for manure distributors. 


Drtlls and .Sowing machines. 

67 4or. Sowing machine. 

155 059. Potato planter. 

276 303, 276 576.Potato planters with device lor making holes. 

276 866. Agitator wheel arrangement for drills. 

277 066. Sowing machine in which the seed issues from holes in the side 

of the hopper. 

277 201. Device for pressing and covering the seed, applied to drills. 

277 029. Drill and dibble. 

66 656. Apparatus mounted on wheels, for sowing in heaps, with knives 
to remove weeds and shares to open furrows. 

11 155. Potato planter 

12 844. Seed and like distributors. 

hted States i 106 737. Combined disk harrow and seeder. 

I 106 373. Com planter. 

* ^09 835. Com planter. 


itzerland 
liled Kingdom 
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United States 1 107 044. Cotton planter. 

1 108 130 Seed plantCT. 

I io8 435. Ptinow opener for com planters. 

I io8 878. Planter. 

1 109 711. DriUing attachment for disk harrows. 

Reapers, vwwefs and other ?iarv« 5 iing machines. 

Canada 154990. Motor harvester. 

155 017. Hop-gathering machine. 

155 032, 155 618, Mowing machines. 

155 149. Carrier for harvesters. 

155 179' Grain shocking machine. 

155 405. Draft mechanism for harvesters, 

155 600, Stacker hood. 

France 47° 498. Improvements in horse rakes. 

Germany 277 124. Device for tilting and raising the cutter-bar in mowaj 

277 315. Cutter-bar for mowers. 

277 459. Scythe eye with adjustable excentric fastening. 
SwiUerland 66 444- Mower with fore-carriage. 

66 445. One-horse side-ddivery swathe rake. 

66 657. Device on mowers for cleaning the blades. 

66 864. Cutter-bar for mowers. 

66 865. Scythe. 

66 959. Apparatus for automatic loading of hay carts. 

United Kingdom 10 793. Grass box for mowing machines. 

11 508. Motor mower. 

XI 582. Tedding attachment for mowers. 

12 397. Horse-rakes. 

12 586. Aprons for harvesting machines. 

12 766. Appliance for collecting and cocking hay. 

13 320. Harvesting machine. 

United States 1 107 083 Cotton harvester. 

I 106 652. Sheaf loader. 

I 108 536. Vertical mower. 

I 108 150. Mowing machine. 

1 109 525. Nozzle for cotton pickers. 

I no 158. Cotton picker. 

1 109 711. Hay gathering and stacking madune. 

1 109 687. Harvester. 

I 109 897. Hay-rake, 

1 109 688. Com harvester and husking machine. 

1 109 664. Hay pitcher. 

Machines for lifting root crops. 

Austria 67 403. Device for holding beets in beet-topping machines. 

Can^ 154924- Potato digger. 

Denmark 19 249. Machine for loading beets. 

United States t 106 668. Potato harvester. 

I 108 341. Combined beet puller and topper. 

Threshing and winnowing machines. 

United Kingdom 12 828. Improvement in beater of threshing machines. 

13 082. Threshing machine. 

United States 1 109 428. Seed cleaner. 
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Other agricultural machines and impkmenis. 


67 302. Butter worker with intermediate gear. 

67 530. Eid for milk pails. 

67 531. Butter pressers. 

154881, 154882. Baling machines. 

154 928. Chum. 

154 979 ’ Sheaf loader. 

154 998. Milk cooling and bottling apparatus. 

155009. Tool handle. 

155 153. Milk separator. 

155 156* Tractor. 

155 157 - Sprayer for plants. 

153233. Butter moulding apparatus. 

155 267. Milk can. 

155 323. Rossing machine. 

155 449. Fibre breaking machine. 

155 643. Traction belt. 

155 652. Animal trap. 

155 65S. Peat working machine. 

155 727. Machine for sharpening millstones. 

155 759. Baling press. 

155 797. Hay press. 

155 835. Poultry feeder. 

155 842. Incubator. 

19 062, Device for milking machines. 

19 064. Machine for singling beets. 

ig 229, Apparatus for freeing animals in stables. 

19 234, 19 280. Automatic straw presses. 

19 273. Apparatus for heating milk for a certain length of time, 

470 945. Stand for drying liay, 

276 305. Apparatus with agitator for extracting was from empty honey- 


combs. 

276 448. Central cone for milk separators, formed of several rings kept 
together by adhesives. 

276 577. Potato peeling machine. 

276 641. Drum for milk separator. 

277 067. Adjustable nozzle. 

277 096 Incubator with automatic heat regulator, cooler and ven 1 a or. 
277 225 . Apparatus for rendering milk and other liquids homogeneous. 
277381. Apparatus for catching insects. 

2?7 476. Machine for excavating ditches, canals, etc. 

277 575 - Fore- carriage for agricultural machines. 

277 576. Milk skimming pan, at 

66447. Appliance to keep agricultural machines momted on wheels at 

the proper distance from the power machme. 

66 446. Supports for strawberries. 

66 447. Feeding trough. 

66 448. Apparatus for untying cattle, 

66 449. Cattle drinking trough closing automatical y. 

66 728. Curd-cutter. . , 

66 961. Adjustable railing for leeding toughs m stables. 
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United Kingdom lo 772. Machine for gauging and sorting corks. 

II 002. Milk cans. 

II 164. Propagation and seeding boxes. 

II 220. Hopper truck for spreading tea to be dried, fens 
II 224. Appliance for gathering fruit 
II 271. Traction engine, 

II 321. Shoots for conveying sack. 

II 398. luminous paint lamp-trap for insects. 

II 401. Horticultural frames, 
ri 411, II 518, ii 726. Cow-milkers. 

II 705. Machine for stemming tobacco leaves. 

II 931- Apparatus for hulling coffee, grinding maize, wheat etc 

11 977. Implement for tapping rubber trees, 

12 138. Apparatus for extracting oils by means of volatile solvei 
12 141. Megasse furnaces. 

12 230. Baling press. 

12 414. Machine for cleaning and sorting potatoes. 

12 459 ' Machine for reducing oyster shells, spices, maize etc 
12 736. Animal traps. 

12 873. Combined incubating and rearing apparatus. 

12 984. Trap for flies. 

13 037. Separator for grain refuse. 

13 240. Sack holders. 

13 328. Chums. 

13 436. Rotary malting drum. 

Unitedi States. 1 107 001, i no 298. Tongue trucksi. 

1 106 512. Hay carrier. 

I 106 405. Plant replanter. 

I 106 580. Hay press. 

I 108 203. Revelling device for traction engine. 

1 108 373. Ensilage machine. 

I io8 325. Stalk puller. 

1 108 163. Feeding device for feed cutters. 

I 108 599. Baled hay conveyor and elevator. 

1 109 456. Titter carrier. 

I 109 429. Farm tractor. 

I 109 294. Tractor wheel. 

I 108 882. Bug and worm collector. 

I log 752. Wagon steering gear. 

I 109 789. Wagon loader. 

1 109 687. Seed germiaator and plant forcer. 


Hf'3 - Bold ConcrotO P ^m. — Engineering Record, Vol. 69, No. 25 * P- ^93' 

June 20, 1914- J 

In 1907 a dam was built, on a firm lava rock, across the Cro 
Creek in Idaho, U. S. A., for irrigation and domestic needs. It is 55 . 

and its plan is a curve of 72 feet radius, the convex side being 
stream. It is of unreinforeed concrete and only 5 ft. 2 J 

and 3 ft. at the top. It has been found very satisfactory as it asuj 
more than a foot of water flowing over it on several occasions. 



RUEAI, ECOKomics 

- i659 


Recently it has become desirable to increase tt,« 

I j State permit has been granted for the r-isin« ,.f capacity, 

0 a height of 90 feet. The thickness Stem wdTl? i.:* 


’ 'eVtorpointit will be I foot low;r‘;h?:;LrSS’;cw 

,1 . cin-npc aAtiflxr 1.1. ,1 ° LUWdras 


its 


JLO tv. ,1 wing WAlls toW'irfk 

i,ithe crest slopes gently upwards so that the overflow tends to con 
tpte at the centre, but in flood seasons the entire length between 
ig walls becomes a spillway. 

\Vhen filled to the 90 it, level, the reservoir will cover 66 acres to an 
;rage depth of about 36.4 feet, storing 2400 acre-feet. 


RURAL EUOXOMICS, 


On the Selection of Crop Rotations. — iURENCHi, b., in L'/fa/ia At>ricoia, 

Y'tar 51, No. 10, pp. 43^^'438. Piacca.ia, October 1914. 

1. In the application of economics to agriculture the various difficulties 
ch interfere with the realisation of the maximum pioilt may be classed 
}}jcdivemdsubjcctive. The former are due to certain external coudi- 
.3 quite independent of the ability of the person directing the enterprise, 
inevitable divergence entailed by many systems of cultivation from 
most suitable type, is often due to the very specialised character 
lie laud itself. 

The possibility of re-organising agricultural exploitation is therefore 
ordinated, at least partly, to the special conditions prevailing. Generally, 
rapid and radical changes are not possible., since they involve loss of 
ital invested in the soil. For example, although it would be conipar- 
'ely easy to replace one herbaceous crop by antither in a short time, it 
lid be more difficult to extend the forage area and still more difficult to 
lace one kind of woody growth by another. Admitting that agricultural 
iloitation can be modified with relative rapidity, no state of equilibrium 
ibe reached, owing to the inevitable dynamism of all the economic 
tors. 

2. The subjective difficulties, on the other hand, are due principally to 
incapacity of the farmer. 

The S3^stems of cultivation suffer ahvays necessarily from the great 
Beulty of forecasting coming economic events, previsions never being 
firmed by facts, 

, 3 ' A system usually followed, and which enables serious errors lo be 
lificd, consists in adopting from time to time only those methods \vhich 
to prevail and which therefore are presumably sanctioned by 
l^ience. 

4 - The systems predominating in the different zones should be regardad 
^ffempts of the cultivators to realise a maximum profit. ^ Though it is 
this is never completely realised, the predominating or general 
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system in vogue should be regarded as the best organised and the 

remunerative. v v. • , r 

The data for the solution of this problem can be obtained from varioi 
sources, amongst others, the Land Register, which indicates the distribmi, 
of the various crops in the different districts. ^ From an examination 
the distribution of crops in the hills and plains of Perugia it has be 
possible to deduce a rotation which fairly illustrates the subject 

question different combinations of crops differ 

one ^nse or another from that giving themaximum return; but this siipj 
sition corresponds only approximately to the facts. It often happens tl 
all or almost all the combinations in question are affected by the sai 
error, especially where too much importance is attached to establish 
usage. Even in this case, however, much valuable information may 

obtained b> observation of facts. ^ . , , 4.t, j . r ■ , 

6. Analogous results are more often obtained by the data iurmshed 
statistical observations during a single year and grouped according tot 
abilitv of the various cultivators, which may be excellent, mediocre or baj 
The system of cultivation adopted by the most capable agriculturist 
and which consequently approaches the most remunerative, is a suitabl 
model for the particular conditions of situation and time. But in thiscas 
also some reserve is desirable ; for though in general the most progress 
systems should be followed, it sometimes happens that excclleu 
agriculturists make the same collective error of economic forecasting. 
As an instance of this the writer mentions the vinegrowmg crisis u 

Apulia several years ago. ^ t. i .r 

Similarly statistical observation of crop systems has onl> a 
approximate practical value, since it can only provide rather vag.e » 
sSematic indications, though in any case more * 

given by analytical book-keeping. The latter method is oub- - 
L a help — in the most favourable case — for the , 

questions of detail and not for the tracing with any rehabi it} 
fundamental basis of rotation systems, which must be selecte 
various practical cases. 

„65 - Statistical Data on the Economy of the 

tive Book keeping Association of Konigsberg in ' ’ 

During\he year iqi2-i3 the average distribution 
fanns belonging to the cooperative book-keeping jg.g undi 

19.8 per cent of the cultivated area \vas pps j.ifalloi 

spring cereals, 3.6 under pulse, 6.5 hoed crops, 46-8 f^age P 
and 2.4 per cent miscellaneous. ^ inoi-oS, the 4 ' 

The capitals invested in the farms since t e y 


ii) See No 987, B. August 1913- 
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,,the existence of the Association, have been, per acre of cultivated area 
js follows : 


Number 

of farms Livestock Dead st<x^k 


j 


£ s 

'^4 ; 

£■ 


i 

4 '' 


1/ 

1904 '° 5 ' ' ' ■ 1 

18 

6 9 

4 ; 

2 

15 


0 

* 7 

5 ‘ . 


45 

6 12 


2 

17 

11 

0 

17 

lOl ^ 

: 9 o 6 ~o 7 . 1 

57 

' 7 4 

5 ■ 

3 

2 

3 ^ :■[ 

0 

18 

3 

: 907 -o 8 

70 

; 7 4 

.5 : 

3 

3 

1 ' 

0 

18 

,1 

,908-09. ■ ! 

74 

7 ^ 

4 V^ 

.3 

.5 

10^ 

0 

18 

7 '* 4 

909-10. . . • . ■ ■ ■ , 

89 

7 10 

4 S: 

3 

6 

7' 4: 

0 

19 

10 

qiO 

96 

7 Tr 3 

”'4 

.4 

5 

h 

I 

0 

T ' 4 

9 II'-I 2 . . . . ; 

118 

■ 7 15 


3 

9 


J 

1 

9 * 4 

912- 13 ; 

145 

7 1 

3 

3 

17 


J 

5 

9 V : 


The decrease in the value of buildings during the last year is due to 
he fact that the value of the owner's residence is deducted from the total 
alue of the buildings. The sudden increase in the value of the live and 
lead stock in the last year is caused by having reckoned as cultivated area 
•nly the fields, meadows, and pastures, while in the preceding years a 
ortion of the areas occupied by yards, roads, ditches, and other waste 
Hid was also included. 

The figures for the individual farms vary according to the degree 
f intensity of the farming ; thus the capital in buildings ranges from about 
4 to £12, that in live stock from £2 to £6, and that in machines and 
nplements from £r to £3. 

If the figures for the individual fanns be grouped according to the 
rtent of the cultivated area, the following table is the result : 



i 

I Number 

Buildines 

Livi 


Dead str>t fc 


cf farms 




£ 5 d 



1 « : 

£ 

s J ; 

^ 1 UD to 617 acres . 

34 

.7 9 ^ , 

4 

10 6 ; 

I 16 I 

“ n from 620 to . 235 acres 

58 

725. 

4 

2 1 

1 .5 0 

Hi 1237 , 1832 

31 

6 17 3' 

3 

3 6 

017 6 

^ tv above 1832 acres . 

20 

6 18 I 

3 

2 8 

0 17 0 


, The average stock of live stock increased from about 16.6 head of 
cattle per 100 acres of cultivated area in the year 1904-05 to 20.2 
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in 1912-13, while the number of draught animals has remained fairly 
ant at an average of 4.2 head. 

The year 1^12-13 closed with considerably lower net profits than the 
;ding 1911-12, and has thus lowered the average of the net 
ts, as may be seen from the table opposite, in which the net profits 
the total turnover per acre, as average of all the farms, for the years 
1912-13 and the periods 1904-05-1911-12 and 1904-^)5 - 1912-13 
ihown. 

Xhe value of these farms, calculated by capitalising the average net 
ts at the rate of 4 per cent, amounts to about £ 20 per acre, which is 
iderably below the prices paid now fer farms ; in other words, the net 
;{is obtained represent a low interest on the capital invested. If the 
jwner is to have adequate interest on his cajntal and to pay his private 
uses, such as interest on debts, taxes, housekeeping, etc., ont of the 
rns of his property, without loss, the average net returns should be, 
rding to the writer, increased to at least £i per acre. 

Comparative Cost of Food for a Heifer, Stall fed or at Grass, up to her First 
Calving. — Zwanowetz, Eduard, in Wifmr Lartdwirtscha/llichi Zeilung, Year 64, No. 
6S, p. 656. Vienna, August 26, 19 4, 

The writer works out as follows the cost of food for a cow at two and a 
years, according as she has been exclusively stall-fed or has been put 
to graze in summer. {She is supposed to have been calved on the ist of 
ember). 

Taei,E I. - - Cost of Food for Stall Feeding. 

1. Nov I to April 30. age % year 

132 gallons whole milk, at 8 

220 lbs. crushed oats and oatmeal, at 6s gd per cwt. 

85 o lbs. tender meadow hay, at £2 2S 6d per ton 
880 lbs. mangolds, at 12s grf per ton 

2. May I to Oct. 31, age i year 

,814 lbs. oats, at ys 6d per cwt, 

1628 lbs. hay, at £2 2s 6d per ton 

814 lbs. straw of spring grain, at 25s per ton . - ■ ■ 
iSOo lbs. green fodder, at 85 per ton 

3. Nov. I to April 30, age i V2 

35 lbs. rye bran, at 6 s per cwt 

10 lbs dry fodder, at £2 2S per ton 

10 lbs. straw of spring grain, at 25' 6ii per ton 
50 lbs. mangolds, at 12s gi per ton 

Carried forward 


£ 

5 

d 


10 

0 


13 

4 

. . — 

16 

8 

. . - 

5 

0 

£ 6 

5 

0 

. , 2 

15 

6 

. . I 

10 

10 

, . — 

9 

3 

. — 

12 

6 

£ 5 

8 

I 

, . I 

1 

6 

. . I 

3 

0 

. , — 

14 

0 

. . I 

3 

0 

! j 

I 

6 

. £ 15 

14 

7 
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Brought forward ... £ 15 
4. May 1 to Oct. 31, age 2 years. 


202 lbs, rye bran, at 6^ per cwt 

16200 lbs. green fodder, at 8s f>d per ton 

405 lbs. straw of spring grain, at 25s W per ton 


^ 3 16 

g. Nov. I to April 30, age 2 ^2 years 

405 lbs. rye bran, at 6s per cwt i j 

814 lbs. dry fodder, at £2 2s td per ton 15 

1628 lbs. straw of spring grain, at 25s (id per ton — 18 

6070 lbs. mangolds, at 12s per ton t 

£ 4 10 

Total cost of stall feeding .... £24. j 


Table II. — Cost of Food at Grass, 


1. Nov. I to April 30, age year. £ j 

As in Table I 6 5 

2. May I to Oct. 31, age i year. 

Pasture, 184 days at 3<i 2 6 

3. Nov. I to April 30, age 1 ^ year 

As in Table I, but without bran 30 

4. May I to Oct. 31, age 2 years 

Pasture, 184 days at 4(i 3 j 

5. Nov. I to April 30, age 2 y<i years. 

As in Table I, but without bran 38 

Total cost at grass . . . ^£18 ^1 


Thus the difference in favour of pasturing is £ 6 os. ^d. 

1167 - A Metayer’s Family in Chianti (Tuscany), — tassinari, G.,in 

Accademia Economico-A^r^ina dei Georgafiii di Firenze, Series 5, Vol. XI, 1 

pp. 283-310. Florence, October 1314. 

In order to enable comparisons to be made with other monograp. 
this subject, the data in this monograph have been arranged accordi: 
the plan elaborated by LE Play. The metayer’s family which is tb 
ject of this study represents with fair approximation the average ty 
farmer in the Chianti district from the point of view of economic cone 
and moral and intellectual characteristics. 

The holding is on hilly land and it comprises about 17 acres of a 
land, with vineyard and fruit trees containing about 3 500 vines, 2070 
30 fruit and other trees, and 87 acres of woodland and rather 
pasture. 

The area under herbaceous crops comprises about 7 to 10 acres of ^ 
(10 acres being the maximum), 2 % acres under forage and 4 j/g 
the first crop after deep cultivation, which may include mai2e, beans 
tatoes, tomatoes, etc; broad beans, chick peas and lentils are also p 
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jinfoin 3 - 11 ^ ^ little lucerne ^e grown as foiage crops, and bailey, oats, 
etches, beans, etc., are sometimes grown for the same purpose. 

rhe manure used is chiefly dung, particularly from sheep ; chemical 
lanuies are rarely employed. 

the farm products {those from the woodland being excepted) and the 
ijofits on the live stock aie shared equally with the landlord, who provides 
lalf the cost of the seeds rec^uii ed and pays the estate taxes. The taxes 
(ji live stock are shared by the tenant and landlord. The house, garden 
regarded as free allowances to the tenant, and the landlord 
arged with the cost of fungicides. The annual charges of the tenant 
ibout 400 ft of trenches for vines, etc., and 10 head of poultry. 

The family includes 6 persons : 4 men and 2 women. The live stock 
aging to the farm includes: 2 oxen, i sow, 4 pigs, 37 sheep and 6 lambs, 
ed at £ 100 ; the dead stock leased includes forage, litter and manure 
ed at£ 43, implements valud at £ 12, wine vats and materials for other 
istries valued at £ 6: the total, including poultry, reaching about £ 145. 
The furniture, utensils, linen and clothing of the family are estimated 
.bout £ 68. 

The family balance sheet is summarised as follows : 


£ s d 

Farm products, fanner’s half -share 78 j g 

Other profits allowed in the contract. 15 ^ 10 

Total Receipts ... 93 ii h 

Expenses for pentianait and temporary work, seeds, imple- 

inents, machines, etc 20 9 3 

Net Profit ... £ 73 2 3 


The total family expenses consume £67 4.5 2d per annum, leaving 
iSi’ mote or less, which goes to increase the credit of the metayer with 
landlord. 

' ’’'his corresponds to a share of annual earning of £18 145 per worker 
f £13 8s per consumer of the family ( r). 


AGRICULTURAL INDUSTRIES, 

' The Origin, Quantity and Signification of Lactic Acid in certain Italian 

lines. — Mrasro, c., and C.^rino Canina, E., in Lc Siazioni Spermentali Agrarie 
Vol. XEVII, Part 6, pp. 385*409. Modena, 1914, 
in attempt has been made to determine the quantity of lactic acid 
fly formed in some of the finest Piedmont wines as compared with the 
% in common wines; what are the conditions under which such 
ation takes place ; what are the micro-organisms producing it : 
is its biological significance. 


this year's expenses have been increased owing to the military service of one of the 
tljat £15 figures in the account as outside labour, 
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The main results of the investigations are as follows ; 

1) . Lactic acid is a constituent of all wines and may be nr 

to the extent of 4 to 5 gms. per litre. ^ 

2) . The amount increases gradually as the wine ages and djo 
advantapous at first it may become distinctly injurious. In the ca«e^ 
many wines, e. g. Barolo, Barbaresco, Gattinara, malo-Iactic fermenta 
tion is essential for the development of their organoleptic qualities j 
is also of great importance for ordinary wines, especially those with a loi 
percentage of alcohol. 

3) . This fermentation is due chiefly to micro-organisms analogousii 
shape and behaviour to Bacterium gtacile of Muuler-Thurgau, which spl 
malic acid into lactic and carbonic acids but has no action on tartaiic ac 

4) Malo -lactic fermentation causes a considerable decrease in t 
acidity of the wine. 

5) . " Turned " wines (containing decomposition products of tarta 
acid and extractives which give rise to a disagreeable flavour and If 
of the wine) are fortunately rare in Piedmont. 

6) In testing wine for its origin, whether genuine or artificial, t 
determination of the lactic acid should never be neglected. 

From a practical point of view it is important to remember that wi' 
after a certain age should be considered as the product of two fermtnt 
tions : the first and most important being the alcoholic fermentation ai 
the second the malo-lactic fermentation. Wine makers should wati 
their wines with a view to increasing, preventing or retarding the decoi 
position of the acids according as it is desirable. The acidity mar be d 
minished by retarding the racking, maintaining the cellar at a suitall 
high temperature, and avoiding the use of sulphurous compounds, Ij 
decomposition of the acids may be retarded by using sulphurous acid wid 
making the wine, maintaining the cellar at a low temperature, and by tj 
prudent repetition of the sulphurous acid treatment. 

1169 - Spanish Wines. — Ee La Rosa, G. Fernandez, in Boletin de Agrkulhmiht 
y ecoHomica, Year VI, No. 67, pp. 622-626. Madrid, July 31, 1914. 

According to the most recent statistics the area of vineyards in % 

Is 3 396 460 acres, of which i 891 160 are free from phylloxera, 1 04J \ 
have been reconstituted and 457 880 are infected and decadent, but si 
productive. 

The methods of cultivation are, in many districts, antiquated and 
pirical. Propagation is by cuttings planted in holes and cultivation gei 
ally consists in ploughing, with hand-hoeing round each plant. Pin'; 
is done annually and all the grapes are picked at once. In the best 
growing districts, such as Jerez de la Fxontera, Puerto de Santa Jfami 
Sanliicar de Barranceda in the province of Cadiz, and several district 
the provinces of Malaga and Cordova, very diflerent systems are pradi> 
Before planting the vineyard the land is deeply trenched an 
roughly hoed over several times to aerate the soil; pruning, renio\tng 
surplus, shoots and gathering the grapes are done at several times 
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The best Spanish wines are the “ fines” 3tiH ■■ . 

aaanilla'-’ of Sanlucar, muscatel of Malaga “ ’’edrrYim 
,hua, ‘-pajarete - of Bornos, ■■tktilla”®M R^a J T' -’ 1 
POO (white wines ; the wines of Alicante '-^nnena of 

fd . L ,1.. K.„h. ; Jf* “f “ 

:avane and Rioja (red and rose-coloured wines) Catalonia ; 

The average annual production of grapes is 2 one o, f. t , • . 

74 tons are used for direct consumption and Aar atM to 

Mne-making, producing 3883000 gals of must^ 4 4 tons are used 
been 6s 2rf per cwt of grapes and 7.89^ per gallon of new wkf The 
rge annual value or the wme products amounts to £14454 A not 
.ding £530063 for lees and vmasse. It should be pokleLiVtS 
value would be considerably increased if it were based on the vAe 
.^mature wine instead of on the must and on new wine only I few 

votwithstanding serious difficulties, the cultivation of the vine and 
^making mSpam are always improving, chiefly through the influence 
lucational centres, among w hich should be mentioned the Oenological 
oasof Haro (Logrono), Villafranca del Paaades (Barcelona) and Reus 
igon). ' 


■ D., in Giornule Vinuolo Italiano, Year ro, 

VO. 37, pp. 865-8£7. Casale Monftrrato, Septeinber 13 1914 ^ 

Agricultural conditions in IsHia are little known to the outside world, 
ng the last to years very rapid progress in the wine industry has beer 
and this still continues. Istria may be divided into the following 
v’lne-growing districts: 

T. The Karst with the district of Casteluuovo, 

2. The eastern coast with the districts of Albona and Volcsca. 

3 - The southern coast with the districts of Pola, Dignano, Rovigno 
Pareiizo. 

4 - ^he northern and north-western coast with Tirano and Campo- 


5 - The mountain region and high plateau of the interior with Pisino 
Knguente. 

^ 6. The islands of the Quarnero : Cherso, Lussin and Vcglia. 
m a good year the total yeld of wine in Istria reaches 13200000 gal- 
of which nearly half is exported. 

Tbe local wines are as follows : 

Vino terrano or “ refoteo " from white lands, characterised 
deep red colour and pronounced acidity. 

2. White wine without special character, made from grapes which 
yield a considerable product: Isolana, Durania, Malvasia, Dinella, 
Ilia, Jebbiano, Drasanella. 

3 - Vino rosatc'", rich in alcohol and mth limited acidity, rose 
led with an agreeable flavour, obtained from grapes which always 
1 Rossara, Planiva, Negra tenera, Bontempa, Moretta, Pigno* 
Cienatttza 
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4. White muscat made from the grapes of the same name 
in the districts of Buie, Momiano, Verteneglfo. 

5. The rose muscat wines of Dignano. 

6. Sweet and sparkling " Refoschi" wines. 

The foreign varieties grown successfully on American stocks are- 1 
miner, Pinot, Malvasia, Rhenish Riesling, SemiUon, Burgundy (ig 
bunched variety), Cabernet, Chasselas, Fruher von der Bahn. 

The control of phylloxera by replacing the vineyards with Ameri, 
stocks has enabled the introduction of foreign stocks which impro, 
the local varieties. The production of large quantities of wine of uniiq 
quality, which formerly presented such difficulties, is now an accomplis] 
fact. 

The provincial cellar of Parenzo produces about no 000 gals.AhoJ 
Brioni and Buie from 220 000 to 264 000 gals., the social cellars of Ro^ 
and Cittanova ii 000 gals. Vine-growing is the principal, though 
the only, resource of the land in Istria. 

117 i - The Influence of Nitrogen Compounds on the Vulcanization of Ruhbf 

— The India Rubber World, Voi. 4, No, 6, pp. 650-651 . New York, Septemberi 

In the rubber industry it has not been until recently that the iiui 
ance of small quantities of nitrogen compounds found in most rub 
has been recognized. 

Weber considered the protein contents of latex as ‘'impuriti 
‘ which may be eliminated by good coagulation. 

Dr. David Spence [Journal of the Society of Chemical Indttslry,h 
p. 1287) investigated the distribution of protein in rubber and found! 
in the insoluble part there was sometimes as much as 5.4 per cent 
nitrogen ; this would mean about 33 per cent protein. 

SCHiDROWTTz in 1911 noted that plantation rubber is usually dehd 
in nitrogen. 

At the Eighth International Congress of Applied Chemistry bdd 
New York in 1912, Ceayton Beadle and H. P, Stevens describedj 
investigation of Hevea latex. They found that the latices contained ' 
1.31 to 1.56 per cent protein ; that the percentage of protein of tk 
solids varied from 5.1 to 5.5, and that about one half of thisprotei 
retained in the washed and coagulated rubber in the form of dry ( 
The same Stevens in the Colloid Zeitschrift {Vol. XV, Nos. i 
pp. 36-49 and 86-96, Dresden and Leipzig, July, August, 1914), 
that the nitrogenous constituents had much influence, and the res 
constituents little influence on vulcanization. 

Clayton Beadle and H. P. Stevens separated the protein ® 
which contained the nitrogen, from smoked sheet, (i) Then tbej 
canized the nitrogenous part and the nitrogen-free part and the on 
sheet. It was found that the part of the rubber with high nitrogen 
tents vulcanized more rapidly and combined with more sulphur tliai 


(i) Sec No. 131, B. Feb. 1913. 
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lal sheet and that the nitrogen -free part combined with the least The 
jth and resiliency of the nitrogen -containing part was the greatest 
tte question then anses whether nitrogenous compounds may be 
ito rubber to act as hasteners of vulcanization or to give improved 
;cts. 

nthe Gumim Zettung (Year 28, No. 19, p. 731, Berlin, February 1914) 
ihown that albumen added to rubber increases the speed of vul- 

ation. 

II the French patent No. 466243, scrap rubber is heated with caustic 
and a small quantity of an aromatic amino compound, which acts 
latalyst to unite the free and combined sulphur with the alkali. In 
man and English patent piperidine or its homologues are added to 
ulcanizing masses , in another patent piperidine or its homologues 
sed for producing hard rubber by adding 25 per cent sulphur. 

11 other patents the following substances are used i the derivatives 
ts of piperidine, aliphatic amines with open or closed chains, the ad- 
I product of carbon disulphide and dimethylamine, aniline, naphthyl 
I, a paste of albumen and lime. 

llmost all the above-mentioned agents are organic nitrogen compounds, 
lyin the form of amines, and this authorizes the conclusion that this 
of nitrogen has some catalytic influence in hastening the combination 
)ber and sulphur, and in polymerizing the rubber itself. 

Vith the use of large quantities of plantation rubbers which are known 
deficient in both proteins and other nitrogen compounds, and which 
cognized as being much slower in vulcanization than Para, it would 
to be desirable to determine on some substance, like the above, which 
ct as a hastener. 

he Cause of Acidity in Fresh Milk of Cows a'd a Method for the Deter- 
li atiO of Acidity. — van Slyke, 1,, D., and Boswoktu, a. VV. {New York 
^icultural .Experiment Station) in The Journal of Biological Chemistry, Vol. XIX, 

0 - C PP- 73-76. Baltimore, Md., September 1914, 

he fact that milk is strongly alkaline to methyl orange would indicate 
its acidity is due to the presence of acid phosphates of the l5q)e 
PO4. Now when phosphates are titrated with alkali in the presence 
cium salts, some of the insoluble dicalcium phosphate (CaHPOi) 
d during the titration hydrolyses, changing into calcium hydroxide 
hosphoric acid, and then the calcium hydroxide unites with more 
;ium phosphate to form tricalcium phosphate, which appears as a 
litate. These conditions occur when the acidity of milk is determined 

; usual methods with— cnustic soda, and the free phosphoric acid 
10 

increases the acidity as measured by titration. 

)cnim was separated from whole tmlk by filtration through a porous 
5 ain filter and the titration figure given by whole milk was about twice 
obtained with the serum. This difference has been ordinarily inter- 
^ as being due to the acidity of milk casein, but as the writers have 
evidence that casein is present in milk in the form of a neutral com- 
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pound and the other constituents removed by the filter are fat and d’ 
cium phosphate, both of which are neutral to phenolphthalein.itw^ 
appear that the cause of the discrepancy is the removal of the dicalei^ 
phosphate which permits the formation of phosphoric acid. 

The writers therefore suggest that in estimating the acidity of 
samples, the calcium should be previously removed by trealmetit with 
saturated solution of neutral potassium oxalate at the rate of 2 cc & 
100 cc. of milk. 

1173 - Ability of Streptococci to Survive Pasteurization, — ayers, s. hex* 

(Bacteriologist) and Johnson, William T., Jr. (Scientific Assistant, Dairy 

Bureau of Animal Industry) in Journal of Agricultural Research, Vol. 

pp. 321 330 -)■ 3 diagr* Department of Agriculture, Washington, July 1914. 

It is generally assumed that coed do not form s^res audtheveget 
tive cells would not he expected to withstand Pasteurization. It has bet 
shown, however, by the writer and others, that certain strains of lactic-ac 
bacteria, which would be classified among the streptococci, and perhaps son 
streptococci found in cream, are able to survive Pasteurization. 

The writers have resumed the experimental study of the question ar 
they smnmarize the results obtained as follows ; 

1 . When the heating was performed in milk for 30 minutes under co: 
ditions similar to Pasteurization the thermal death-points of 139 culturesi 
streptoccci isolated from cow feces, from the udder and the mouth of tl 
cow, and from milk and cream, showed a wide variation. At 60^ C. (14^ 
the lowest Pasteurizing temperature, 89 cultures, or 64.0 per cent, suwivK 
at 62.8'^C. {1450 F.), the usual temperature for Pasteurizing, 46, or xi-ip 
cent, survived; and at 71.1° C. (160° F.) 2.6 per cent of the cultures simive 
all were destroyed at 73.9° C. (165® F.). 

2. The streptococci from the udder were, on the whole, less resistant ai 
those from milk and cream more resistant to heat than those from themoa 
of the cow and from cow feces. When heated to 6 g®C. all of the 18 ciiltia 
from milk and cream survived ; at 62.8® C. 17, or 94 per cent, sunivef 
at 68,3®C. {i 35®F.) g cultures, or ^0 per cent, w ithstood the heating proce 
All the streptococci from milk and cream were destroyed by heating 
73.9®C. for 30 minutes. 

3. Among the 139 cultures of streptococci there were22 that formed iw 
chains and were considered (following the practice of some board of heal 
laboratories) as typical streptococci The others were considered atypic 
(The writers, however, do not believe the chain formation a proper basis f 
classificaion). Of the 22 typical streptococci, 12 survived healing fw, 
minutes at 57.2®C. (i35®F.) , 9 at 6 g®C. and only i at 62,8® C. All of the typit 
streptococci were destroyed at 6^.6® C. (150 ®F.). 

The 117 atypical streptococci were more resistant ; at 60° C. 68.4 F 
cent survived, at 62.8® C 38.5 per cent survived, and at 71. i® C. 2-5 per« 
survived ; all were destroyed at 73.9® C. 

4. Two classes of streptococci seem to survive Pasteurization . ^ 

a) Those which have a low majority thermal death point but aiD^ 

which a few cells are able to survive the Pasteurizing temperature. 
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ity of a few bacteria to withstand the Pasteurization ten.peratuB 
, be due to certain resistant characteristics peculiar to a few cells or 
• be due to some protective influence in the milk 
i) streptococci w hich have a high majority thermal death point. When 
I is the case the bactena survive because the majority thermal death 
it is above the temperature used in Pasteurization. This ability to 
t destruction by heating is a permanent characteristic of certain strains 


Lreptococci. 

j. The thermal death point determinations in tiris work were made in 
; in such a manner as to represent actual conditions of Pasteurization 
beholder process ; consequently the results show what may be expected 
ommercial Pasteurization, and it is evident that some streptococci 
• survive the process. However, different results might have been ob- 
ed if a larger number of cultures had been studied and if other methods 
media had been used for deteniiining the thermal death points. 


- Action of Bacteria on the Ripening and Flavour ot Cheese of the Cheddar 
Type. — I.- Evans, Auce C (Bacteriologist, Divirion, Bureau of Animal In- 
dustry), HASTINGS, E. G. (Bacteriologist, Wisconsin Agricultural Experiment Station) 
and Hakt, E. B. (Chemist, Wisconsin Agricultural Experiment Station). Bacteria 
Concerned in the Production of the Characteristic Flavour in Cheese of the Cheddar 
Type, — Journal of Agricultural Research, Vol. II, No. 3, pp. i67-ir^2. Washington, 
June 15. — 11. - Hart, E. B., Hastings, E. G., Flint, E. M. (Chemist, 

Dairy Division, Bureau of Animal Industry) and Evans, Alice C. Relation of the 
.\ction of Certain Bacteria to the Ripening of Cheese of the Chiridar Type. - Ibid., 
pp, 193-216. 

I. — This is a continuation vpf previous investigations (i) consisting 
a many bacteriological analyses of cheeses in order to determine 
e fully the distribution of the groups of bacteria in ripening cheese ; 
n a detailed study of the pure cultures obtained, with the view of 
elating the presence of certain types with desirable or undesirable 
:ur production. 

In the previous work the pure cultures 3vere obtained by isolation from 
5 SG-agar plate cultures and from dilution cultures in sterile milk. In 
present study the dilution cultures were made in milk to which was 
;(1 1 gr.am of peptone, i gram of dextrose and 200 cc. of water per litre. 

; was found to be more favourable for the development of some of the 
ise organisms. An eflort was made to obtain two pure cultures from 
1 scries of dilution cultures : viz. the prednmirafirg organism of the 
ketis acidi and coccus groups, and the predoinio.ativg organism 
B. casei group. The former was oht aired by plating— -in casein 
to which I per cent, of dextrose was added — the culture from the 
*^'t dilution of the cheese which shows a grorvth <after two days incu* 
^^|the latter was obtained after three weeks’ ircubation. On every 
a portion containing 10 colrn-ies was circamscribed, and the inclosed 
raes were fished off into litmus milk. 


W iiee No. 868, B. July 1913. 
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Those cultures from a single plate which caused the same char^ges ' 
litmus milk and were of the same morphology, were considered of the ?a ^ 
variety. Representatives of every variety were studied in detail. % 
method, which allows the examination of a large number of cheeses 
gives a rough picture of their flora, was considered the best adapted t« 
increase present knowledge on the subject. 

The cultural characteristics, morphology, and the few biochemica 
reactions which are ordinarily considered in classification of bacteria wen 
found to be inadequate for distinguishing one variety of cheese organisj 
from another of the same group. Therefore the system of classificatioi 
based upon the fermentation of various test substances, used byGordai 
and others, was adopted. 

The results obtained by the writers are summarized as follows : Tb 
organisms constantly found in Cheddar cheese in such numbers as to indi 
cate that they must function in the ripening process are included in foa 
groups: Bacterium laciis acidi, B. casei, Streptococcus Micrococcus. On lb 
basis of the fermentation pf^wers, each of the four groups may be dividtt 
into a number of varieties, the distribution of which in Cheddar cheese, pre 
pared from both raw and pasteurized milk, has been studied. The fldr; 
of raw-milk cheese includes all the varieties into which the groups 
divided. The flora of pasteurized milk cheese, with the exception of tb 
Bacterium casei group, is dependent upon the flora of the starter. It seem 
that the pungent taste that develops late in the ripenin g period of both raw 
milk and pasteurized nulk cheeses is due to the Bacterium casei gronj) 
It is probable that growth of this group continues during the nxaj ir par 
of the ripening period. The action of two or more organisms growirgto 
gether is not the sum of their individual actions when growing alone. Wbei 
growing together they may attack substances that neither can attack alone 
or they may produce a larger quantity of acid than the sum of the qaauti 
ties that either can produce alone. When added to pasteurized milk, tb 
organisms of the Bacterium casei group produce a sour taste in the cheest 
during the early part of the ripening period. No Cheddar flavour t 
obtained in pasteuri zed-mi Ik cheese when the organisms of the Badm 
lactis acidi group alone are used as starters. The varieties that are abk 
to ferment the more complex substance are likely to produce a bitter taste, 

Starters composed of both Bacterium laciis acidi, h, and Sirepioc(icc\'^, 
h, when added to pasteurized milk, improve the quality of the cheese. It 
does not seem unreasonable to hope that starters may be obtained that 
will give the characteristic Cheddar flevour to the cheese prepared from 
pasteurized milk. 

II. — In a preliminary investigation of the non-nitrogenous constitu: 
ents of Cheddar cheese, the very pronounced differences that were expecte 
in the quantity and variety of volatile acids, esters and alcohols in 
and poor types of cheese were not found. But since there were certain 
ferences which could be only of biological origin, it was believed ’ 
that the substances formed by the specific groups of organisms 
present in cheese should be more carefully studied. It was thus hoped to 
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rtoups of organisms to which the ptnductinn nt 
compounds that could be correlated with flavour pLucC'S 

attributed. Ihe compouuds partkularly sought wL the alcThoL 

«te«, and caproic and bu ync acds. Formic, acetic, propionic Tacd 
,„ccmic acds were also included in the list of substance^ to be is;iated 
«me extent the sources of these Ixidies were also studied 
Tiie writers summarize as follows the results of their very numerous and 
iled expenments : 

Representatives of the coccus groups of organisms isolated from 
jdar ctese, ^en gro\vn m milk, produced large quantities of the 
tile acids, particularly acetic acid. These acids were produced from 
cacid or lactose or protein, as the medium was practically free from fat 
ie organisms did not produce formic acid. As they are present at times 
ery large numbers in cheese, they no doubt produce much of the 
tile fatty acids which arise during the ripening process. 

1. One of the strains of Streptococcus b was found to produce compara- 
y large quantities of alcohols and esters — bodies which contribute in 
■ge degree to the flavour of cheese. 

3, A dilute solution of acetic acid and alcohol formed esters by mere 
act, without bacterial action, 

In cheese, however, the dilution is probably too great for this manner 
>ter formation. 


4. Lactic acid was generally not formed by the coccus groups. 

3. The representatives of the BacteriuM cusci group examined, gave 
Its differing from those obtained from the coccus forms. They pro- 
■d no formic acid, but did form some propionic and much acetic acid. 

6. These organisms produced a large quantity of lactic acid, both 
’e and racemic, and decomposed the citric acid of the media. 

7. Cheese made from chloroformed fresh milk did not yield any vola- 
tatty acids, showing that inherent milk enzymes arc not capable of pro- 
ng these bodies in any appreciable quantity. 

8. Represeirtatives of both the coccus and Bactenum casei groups were 
to produce ammonia from milk. 


9. Whey and fresh curds contained active lactic acid. Cheese one day 
contained a mixture of active and racemic lactic acids. 


10. The cause of the disappearance of active lactic acid and the ap- 
ance of racemic acid may l)e due to enzymic action, combined with the 
>u of those bacteria which can produce both kinds of acid, 
n. Some representatives of the Bacterium casei group produced levo- 
c acid and others dextro-Iactic acid from milk. A mixture of these two 
’ties produced racemic lactic acid. A mixture of B. laciis acidi and 
Po-proditcing member of the B. casei group gave racemic and active 
c acid. The active acid was probably the result of the longer con- 
‘(1 activity of 5. casei. 

12. Racemic lactic acid found in curing cheese may therefore be 
in a small degree by enzyme action, but more probably by 


ID 
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the combined action of BacUfium lactis acidi and the organisms of tf 
B. casei group. 

1175 - The Part Played by Miero-organisms in the Ripening and in the Producti, 
of the Pungent Flavour of Brindza, the Ewes’ Milk Cheese made in Hungary. 

Gratz, O,, and Vas, K. (E2cperimetjtal Daif>- at Magyardvdr) — I. The pari piay 
by micro-organisms in the ripening and in the production of the pungeai flavour 
Brindza. — Kiserletu$yi Koxlcm^nyek, Vol. XVII, Part 3, pp. 347 - 394 - Budapest, Ma 
June, 1914. — II. On some new species of micro-organisms found in Bridza, - 
Vol. XVII, Part 4, PP- 635-644. Budapest, July-August 1914.^ 

I. — The making of Brindza cheese difiers essentially from that 
other cheeses in that it is formed by kneading together several balls 
curd prepared in diHerent ways in different localities and under difiere 
conditions (i). The kneading, which is chiefly carried out in factorii 
undoubtedly causes a transformation of the bacterial flora and of the co 
ditions of the enzymes in the paste of the balls. The objects of the prese 
study are : i) to determine the bacterial flora of Brindza and its qualitati 
and quantitative changes during the ripening of the stored cheese ; 2) 
identify the organisms which produce the pungent flavour tn Brindza a 
to explain its presence ; 3) to draw useful conclusions from the results c 
tained so as to improve the methods of making this cheese. 

The experiments were made with five samples of fresh Brindza (501 
weeks old), which were subjected to control lasting six months. Theb; 
teriological analyses w^ere made at intervals of from 4 to 6 weeks. 

The writers drew from their research the following conclusions : 

1. The bacterial flora of Brindza is very varied. It includes Microm, 
Sarcina, Streptococcus, Bacterium, Bacillus, Actinomyces, Torula, Oidk 
Among the species isolated, there are several which have not hithe: 
been described in the literature on the subject. This great variety 
microflora is to be attributed not only to the want of deanne^ of the ew 
tnillc and to the bad rennet (made with water and easily liable to put 
faction), but also to contamination, during the making, due to thecr 
of the balls, the salt, the machines and implements. 

2. Brindza is very rich in micro-organisms. There is no cheese w 
so high a germ content as Brindza, notwithstanding^ the fact that aftei 
is made and during storage the multiplication of micro-organisms cea' 
Most of these are lactic bacteria, especially Bacterium case^, Slrcfm 
lactis, Micrococcus: nevertheless, though very numerous {61 per cent), ti 
do not attain the proportion that they reach in other cheeses (79 to 95 , 
cent). The cause of this is in the difference of manipulation, as compa 
with other cheeses, which introduces a large number of accidenta gei 
and thus reduces the number of lactic bacteria. 

3. The acddental micro-organisms, the presence of which is very < 
stant, disappear soonest. Quantitative analyses showm tha 
storage the content of germs in Brindza diminishes. 

is very marked, while later it slackens. Streptocobci and cocci oie 


(i) S«e No. 1669, B. Dec. 1912. 
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4. Research TTas shown that the acddenf-il 

^e-part in the ripening of the cheese, because its conditiXrnot favour 
jlier their development or the activity of their enzymes. The agents which 
ripening are lierefore the lactic bacteria ; nevertheless the enzymes 

iSa Sn? 

5. Results have demonstrated that the origin of the piquant flavour 
i.^me ewes inilk cheeses is due only m exceptional cases to biity:^^ 
jmeiitation, and generally to a great decomposition of the fatty matter 

decomposition is not caused by the bacteria having the power of 
fflcking fatty matter ; this is proved by the fact that they have often been 
„d in greater numbers in sweet Brindza than in strong pungent Brindza 

6. The agen s of the great decomposition of tatty matter are enzymes 
td m the first place the lipase of Oiiiium lactk. The result is that if the out- 
deof the curd balls (nch in butyric ferments and on which OUium laotk 
always present) and the fat layer under this outside (in uhich the enzymes 
IE found) are not carefully removed when the cheese is worked up again, 
sis often the case^ the above parts come into contact with the whole of 
ie kneaded paste and communicate a pungent flavour to the cheese. 

7. Observations made during the process of ripening have shown that 
iioagly flavoured Brindza has a pale orange colour ; it is dry, subject to 
rambling, strongly smelling and never turns mouldy. On the other hand 
ieet Brindza has generally a normal consistence, but it becomes sticky and 
loaldy if it is not kept hermetically closed. 

As for the practice of the manufacture of Brindza, the results of ob- 
rniions may be summarized as follows. It is not essentially necessary that 
iriudza should have a pungent flavour, because the origin of this flavour 
mot due to the action of micro-organisms the presence of which could not 
E avoided by the cheese-maker, but to the manipulation allowing the lipo- 
itic enzymes existing on the rind of the balls to exert their influence, which 
let had not hitherto been recognized. Knowing the factors which give 
^ndza this special taste, the cheese-makers will be able to modify it 
adopting a suitable process of manufacture (cartful removal of the rind 
the balls). 


The paper contains bibliographical notes, as well as diagrams and tables 
numerical results of the analyses made. 

Ih Description of some new species of micro-organisms found 
the research on the flora of Brin^a and the part they play in the 
and production of the special flavour of this cheese. Considering 
• vanous properties of these bacteria observed during their culture, and 
ar biochemical action, they do not resemble any of the micro-organisms 
so far to the literature of bacteriology. These new species are : 
saponificans, Bad. adipk, Bad. rufum, Bacillus gravidus, Bac. 
Bac. exilis, Bac. ceras fius, Bac. parabulyricus, Bac. indolicus. 
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1176 - The Phosphorus Content of Casein, — bosworth, a. w., aod van slyke 
{New York Agricultural Experiment Statiou) in The Jourml of Biological 
Vol. XIX, No. I, pp. 67-71, Baltimore, Md., Septemba X014.. 


The amount of phosphorus iu casein has been comiiKMily given 
about 0.85 per cent. By treating a solution of casein in excess pf (]\]^ 
ammonia with aiiimonium oxalate and letting it stand tweKc hour-; t 
phosphorus content is reduced to 0.71 per cent. This lower pereejli 
cannot be explained as being due to hydrolysis of casein and spliitincr' 
phosphorus, for though some of the casein is hydrolised, the hydrolL 
portion does n-ot enter into the final preparation or affect its comjxisitii, 
The higher figure ordinarily given is due to the presence of inorganic plir 
phorus (dicalcium phosphate) carried from the milk into the precipit^ti 
casein and not entirely removed under the usual conditions of prepuraii ,, 
The lower figure corresponds very closely to two atoms of phosjjhrjn 
in the casein molecule. Analyses of various preparations of casein coiiuij 
ing varying amounts of ash show a general correspondence between ii 
ash and phosphorus content. 


1177 - A Comparison between the Fat Stock and the Carcasses Exhibited at 

Smithfield Show, 1913. — Eong, Jamcs, in The journal of the Board of A'-imuh 
\’'ol. XXI, No. I, pp, 1-12. Uoudon, April 1514, 

The Smithfield Club holds each December a show of pure and m 
bred fat cattle, sheep and pigs. In 1896 a new section was added to 
Smithfield show, for the best carcasses of beef and mutton, and t 
competition has continued ever since. In 1903 classes for pigs wereadi 
to the carcass section. 

In the last competition the judges showed a decided preference t 
only for lean meet but also for small meat, and this applies to the carcas 
of cattle and sheep as well as to pigs. 

From the difference between the live-weight and the carcass-wei^ 
it appears that the younger the animal matures and can be finished ; 
slaughter, the smaller will be the cost of producing a pound of meat, t 
better its quality and the smaller the waste. 

In the 1896 carcass competition the two-year-old steers averag 
1323 lb, live-weight and 864 lb. in the carcass, or 65 per cent. 

The average live-weight of steers under two years old is 1 363 lb. Om 
ting the Highland cattle, the average weight in the class from 2 to 3 yu 
is 1772 lb., which exceeds the former by 409 lb., or an estimated diftexen 
in the carcass- weight of 266 lb. Tliis shows that it cannot pay the feed 
to keep a steer for the additional year, since the actual weight of bf 
produced barely exceeds 5 lb. a week. The estimated carcass-weigbt 
the steers under two years old is 886 lb., or 80 lb. more than that of ti 
prize steers in the carcass class, while for steers between two and tin 
years old, this estimated average is 1136 lb., or 282 lb. more than t 
actual average carcass- weight of the whole class. This difference lep^ 
sents much additional fat, that is, a factor which depreciates the unit j 
weight of the meat. 
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In the classes for heifers similar results i 

e-^eight of the older animals is onlv lb aani V average 

■tie younger ones, showing an increase for one war of onh'^- y'f 
reduced to 165 lb. of caroa.ss. It is evident that thi'- ’ 

j accompanying tables show the weights observed- " P^>’- 


Table I. - Averase Uve-wnghts 0/ ^p,gs extuhilcd 


in 1913. 


Breed 


■tshires 

Dworths 

wins, 

iz Wliites 

idle Whites 

■ge BLicks 


l.ider 9 montlis 

Uve-weight ; weight 

of carcass 

i 

335 268 

314 250 

402 321 

383 : 306 

3°2 2 \l 

396 31(3 


9 to la months 


I,ive- weight 

Estimated 
wiight 
of carciis-s 

■■ Tb, " ( 

! 


400 r 

320 

476 

380 

469 

37 <) 

490 

392 

4CO 

320 

30S 

406 


JtE 11 . - Average live and carcase weights 01 sheep exinitkd ui 1913 , 






Estimated 





carcass-weight 

— ^ 









lb. 

lb. 

'4’-«'oot lamtjs . . . 









94 

wethers 



248 , 

142 

)it-wool lambs 








1/7 

99 

‘ wethers 



244 

146 

» crosses, lambs . . 



1S7 1 

ro8 

* * wethers . 



172 

99 

■Mot ?.ml Mountain. . . . 



299 

180 

St ctoss lambs . . 



164 

90 

* * wethers 



239 

136 

t'-'int lambs 



132 

83 

‘ ^ethers 



237 i 

136 

lambs 



200 

112 

* wethers. . 


1 

239 

M3 

Iambs. . . . , . 



137 

78 

* Wethers 



191 

108 


10* 
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Prize lots 


l,ong-wool lambs, all Cheviots . . 

> wethers, all Cheviots . 

Short-wool lambs, Southdowns . . 
» » Suffolks ■ - • 

I wethers, Southdowns . 

Other short- wools, wethers . . • 

Cross-bred lambs 

I » wethers 


Carcass Classes 

1 

, 

lyive-wdght j 

Actual 

carcass weight 

ib. I 

IT 


63 

138 

79 

95 

54 

134 

i 75 

122 

i 69 

160 

1 98 

120 

i 58 

164 

; 98 


TabIvE in. — Average live and carcass weights of steers and heijm, 
exhibited in 19 ^ 3 - 


Open classes 


Under two years | 


Breed 

Average 
live -weight 

Kstimated 
carcass- weight 


lb. 

lb. 

Steers. 



Devons 

I 290 

839 

Herefords ■ 

I 419 

922 

Shorthorns 

I 483 

964 


I 356 

881 

Red Polled • 

I 320 

858 

Aberdeens 

I 352 

879 

Galloways 

I 231 

800 

Welsh 

I 391 

904 

Crossbred (ist cross) ... 

1 421 

924 

» (2nd and 3rd cross} 

1368 

S89 

Heifers. 



Devons 

1 351 

878 

Herefords 

I 298 

844 

Shorthorns 

I 336 

868 

Sussex. ... 

I 372 

892 

Aberdeens 

I 249 

S12 

Crossbred (ist cross) ... 

I 269 

825 

, (2nd and 3rd cross) 

1383 

899 


From two to three yeais old 


Average ' Kstimaled 
live-weight j carcass-weight 

1 ir “ 


I 803 j 

1 172 

I 978 

12S6 

I 873 I 

1217 

I 826 i 

1 187 

I 492 

970 

I 760 

1 1^4 

1 672 ' 

j 1 0S7 

I 722 

i 1 119 

I 925 

! 1 251 

I 667 

1 1 084 

1 

I 598 

1 1039 

I 556 

j roll 

I 606 

j 1 044 



1 

I 627 

1 1058 

I 709 

I 642 

1 1 III 
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Cafcass class 


t steers under two years 

, from two to three yaais old (the whole class) 
j,eif rs under two years {eight animals including the 

innets) . ■ • 

t heifers from two to three years (Shorthorn -Aberdeen) 


Average 

Actual 

live- weight 

CEircass-weight 

in 

ill. 

r 226 

806 

I 330 

854 

I 146 

747 

: 3S2 

924 


“Quality” in Wool. - bailev. p. i,,, and engledow.f. i,., in mjcurvaioi 
‘.irkulUtral Science, Vol. VI, Part 3 pp. 349.370. Caml^ridge. September 29, 1914 

Xathusius. Bohm, Konigsbom, Bowman, Mq Mo irie and others have 
ftii that " quality ” in wool depends upon several factors, including 

1) Fineness of fibre as measuied by the average diameter. 

2) Number of crimps or waves per unit length of the fibre/ 

3) Length. 

4) Lustre. 

The writers of this paper determined to repeat the work of the above 
ters and to subject the results to a statistical analysis. They studied 
fleeces of crosses of Shropshire ewes with Australian .Merino rams. 
:y examined over 7^^ microscopic slides and made about 30 000 
isurements. The present paper deals in particular with the relation 
ween “ fineness of fibre and the commercial grading of the w ocT. 

■It shearing, samples were taken from both of the shoulders, the nc^ck, 
bdteh and the belly. A skilled Bradford sorter divided this wool into 
bt classes iridicated by numbers 64's to 40’ s, which arc based on the 
Btiiiig capacity of a given weight of wool. 

hr the microscopic investigation, four sub-samples, A, B, C, D, were 
cn from each sample ; from each sub- sample three portions were cut ofi, 
!at the tip end (T^), another from the middle (Ta) and a third from 
'base (T3). Each portion was placed on a glass slide and fixed with 
sam. The measurements were made with a micrometer eye-piece, 
^ division of the scale representing ^ of an inch. The figures in this 
are, unless otherwise stated, based upon a unit of measurement 
•^1 to one eye-piece-scale division. 

The results and conclusions may be summarized as follows : 

The method of taking four sub -samples and making in all 160 
dements of them gives a satisfactory value for the average diameter 
le sample. The amplitude of the variation of the probable errors is 
•^bythe range 0,064 — ^•'^54 or, as percentages of the averages concem- 
* to 1,6 per cent. Thus, if the largest magnitude of the probable 
^ 5 taken, the odds are 20 to i that the average of 160 measurements 
to within 5 per cent. 
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2. The average of the samples from each shoulder gives a good ij 
dication of the shoulder for each sheep. From a study ot four cases showit 
exceptional fluctuation in the averages of the sub-samples it appeaj^^l 
the probable error was 0.263 units, or a little over 3 per cent of the ave 
age. Consequently, even in cases of the greatest variability, one can re 
upon the average obtained from the sub-samples representing the 
shoulder average to within 10 per cent. In the great majority of cases 
will be correct to within 5 per cent. 

3. In comparing two sheep, A and B, we may take as almost certain] 
significant a diflerence between their two average shoulder diameters sin 
that the ratio 

^AB 


that is a difference of some 8 per cent of the average shoulder diaintti 
of either of them for measurements taken as here indicated. In other word 
if the averages of the shoulder samples of two sheep difter by more than M 
times the standard error (i) of their difference, one may be satisfied th 
this difference is real and not due to any small variations in the position i 
the individual sheep from which the shoulder sample was taken. 

4. A relationship exists between the fineness of the wool (asmeasnr 
by the average diameter) and the commercial quality into which therj 
is graded. But this relationship is not absolute. Thus, sheep that had siitj 
ed from a Strongylus attack, produced finer wool during the illness, sotiii 
the fibre presented a line of weakness with decrease of diameter. In sy 
cases the average diameter is smaller and yet the commercial quality 

inferior. r 1 . , , 

There is a correlation between the fineness of wool and the numbei 
crimps per inch, but this appears to cease after the number has readi 

about 23 per inch. , . 

5. The average diameter at the tip is the best guide from a genetic pos 
of view as to the fineness of the wool concerned, owing to the marked pati 
logical influences which may affect the base average. 

6. The distribution of the fibres of different sizes has a modiS}r 
effect upon the commercial quality which would be assigned from a cor. 
deration of the average size only. It is suggested that the standaradev 
tion of the distribution of the fibres should be used as a measure 0 


modifying effect. _ , , 

In the accompanying table are given the " qualities , the avera.ea 
meter sizes (M) of the fibres in those qualities and the standard deuaii 
(0) of the distributions. An examination of the figures there given s | 
that in the case of Tj there is a distinct parallelism . 

assigned by the sorter to the sample and the standard deviation 


(i) See C. B. Davenport: Statistical Methods. 1904; also R. Lock- 
the Study of Variaiion, Heredity, and Evolution, London, 1911 (cbaptei on Biomay, V. ^ 










mple, a fall in quality being accompanied not nnlv i • • 

•erage diameter size, but also by a rise ir, a . 

;‘,i. ».». b. ' 1 ^ 

.s ., .b„„ kytt.f«,hufc.;'"J:'“ 

efficient of variation — . 

In order to study more doselv the nuestinn nf ;r,fl 
ample on the commercial quality, theiLcciita<yeLcurr?noe° 
every size was calculated for all the qualitie? Vr 

,.»u. .b. 

“class I : the 6o's and 58's. The fibre distributions for these two nin 
,es are much alike and show a compamtively small dispersiar ^ 
Llass II . the 56 s. ihe distribution for this class is of 
^d^nature as that of the preceding class, but slioivs a distinctly greater 

Class III : the 54's and 50’s. The distribution appears to be bimodal 
,d the range of variability is much increased. ^ ^ niodal. 

Class I V : the 44’ s. Fibres distributed in tivo or three modes and tend- 
5 13 coarseness. 

^ The writers make some reserves on the generalisation of their results 
™g to the hybrid nature of the sheep from which the samples came. ’ 


Ti I X 

: Average Diam. i A%Tiase'Diam. Averai*Dlam 

Quality — - - — - ^ . . _ 3 3 


- - . j 8.1 1 i 7,^7 i 

8.11 : 


5-4^ i 

7.25 

7.21 

6.76 

■ . - . 1 7.68 

1.88 ; 

8.03 ' 

3 -T 9 

6.18 ; 

J.59 

7.30 

6.93 

. . , . 8.28 

7. 92 

8.28 ; 

1,84 

7.16 1 

7.;o 

7.91 

7.72 

■ 1 9.J4 

2.35 ' 

9.03 * 

2.26 ■ 

6.81 

1.86 

S.13 

8.13 

■ - - ■ 8.93 

2.ig \ 

8,83 : 

2.21 

6.92 

2.4^ 


7-93 

■ . . . 9.OT 

3-51 

8,r.7 ' 

2.71 

6.94 : 

2 . 8 y 

8.21 j 

8.28 

■ ■ ■ ■ 1 8.36 1 

2. II ■ 

8.1S ; 

2-3; 

6.t8 1 

1.92 

7-57 , 

7-52 


- Libyan Hiies and Skins. — 'ndustrial Experiments on Sudanese and Eityan 
^ides aD<i Skins (From a Report of the Director of the Royal Exixrinicnt Station of 
h® leather Industry at Naples) in Ministero delk Colonie, Ufficio ecommico, BoUeliino 
^ihformazioni, Year II, No. 7-8, pp. 531-535. Rome, July-August 1914. 

The production of cattle in Tripoli* ania amounts annually to about 
'0 head. The animals are soniet^hat smaU, and weigh, on an average, 
The salted and dry hides of adult animals received from Tripoli 
he Royal Leather Experiment Station at Naples, vteigh on an aver- 
■} lbs.; the calf skins weigh 6 lbs., while those from Cyrenaica weigh res- 
ively 15^ lljs. and 634 ^bs. 
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The hides from Cyrenaica were better than those from Tripolit^ 
and more carefully sorted. In general, the products of both places v; 
fairly good, being soft and of equal body and substance, They, 
had some easily eliminated defects (imperfect flaymg and preser\-ati 
brand marks, etc.) and some were perforated by warbles. 

Goat breeding is extensively practised in Inpolitania. The gr 
are of medium size, with black or reddish hair; their tails are small ; 
little covered with hair. The height of the withers is from 2 ft. to 2 ft. . 
Beneath the hair is a wool which the natives weave into materials for t 
use A goat weighs about 66-88 lbs. and the kids, which are sold when v 
voung weigh from n lbs. to 15 % l^s. During the four months J- 
October 1Q13 63 417 lbs. of untanned goatskins were exported f 
TripoU and Neighbourhood. The goatskins received from Cyren 
and TripoUtania by the Royal Experiment Statwn at Naples are 
suited to working d chevreaux, according to the English system of c, 
chromo (tanning with gambler and a basic solution of chromium), lor 
preparation of a special leather " Dongola’ (tanned w ith alum and g 
hki) and for cheap Morocco (tanned with sumach, gambler and quehiE 
and dyed with anilin colours) . The goatskins of Tripolitama and Cyren 
have proved to be of good quality and sufficient substance, uithont 


much waste. ^ ^ 

About 100 000 sheep are exported from Tnpohtania. These ann 

belong to three species. The Orfelln thin-tailed breed, the fat-tailed (; 
sheep with short legs, and the large Sudan animal which is intliout v 
In TripoU medium-sized fat-tailed sheep are very plentiful. Their Ji 
would be thick and uniform if they were well kept ; but frequent 
diseases cause a partial loss of wool. The average weight of the Tr 
sheep is about 84 lbs., that of the rams is 88 lbs., while lambs 4-6 n» 
old weigh 40 lbs., and those over a year old attain a weight of fro, 
to 66 lbs. During the four months July-Oetober 1913 f 
of lamb and sheep skins were exported from Tripoli. The sheep' 
received by the Royal Experiment Station at Naples were tanned asioll. 
i) with the wool, for carpet leather; 2) for glove skins, from which era 

goods were obtained. . , 

I ibyan camel skins are not very important articles, as ey are 

sold when the q^iimals are killed because they are past 

die a natural death. From July-Oetober 1913 about n 365 bs. <)* 

skins were exported from Tripoli, They are 

verv defective When tanned, they fetch barely £i 8 s 3^ • 

inffirior skins can be used for second quality sole-leather; those taiine 

chromium serve for making lacings and straps. 

1180 - Experiments on Storing Swedes during the 

58. Meddelelse fmStaiens Fomgsvtrksnmhed * c 

Copenhagen, October 2, 1914 (Commumcatefi by the Damsn co 1 
International Institute of Agriculture). . . winters 

The experiments were carried out during the f .. 
to 1913 in L farms belonging to the Experiment Stations ot Studs. 

Varde and Holstebro. 
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Similar experiments made in igo6 shnwprt ti, ^ .. 

fere kept in large broad pits covered with seaw4d ^d 
je loss in dry matter during the winter was not so great « 
i,t in cellars. The experiments which have no ^ they were 

holds true for wedes. t~ted show that 


jie same 


• With a crop of swedes containing jg 3 /^ cwt. of dt>. matter per acre 
j,e losses were 7 cwt. of dry matter when they were kmit in I-,™ f' 
,, „i 4 dl. of M„b, 8 i. fc„ "p. S. , jT; S 

ihen they were kept in cellars. ^ /2 cwi. 

The loss with swedffi is somew^hat greater than with mangolds and 
iis rs esp^ial y noticeable after the month of January. The cau^ of 
iis lies m the fact that towards spring the loss caused by rot in the swede 
„ts IS much greater than m the mangold pits, and besides this, the d rec 
^of dry ma^iter due to the vegetative activity of the roots seems toZ 
rreater m swedes than m mangolds. 

In the choice between pits and clamps it must be borne in mind that 
ie pits, besides causing a somewhat smaller loss during the winter have 
aso the advantage of bang cheaper to cover and uncover than the clamps 
)ii the other hand frost gets into pits more easily than into clamps ; when 
10 heather, seaweed or other suitable material is easily available, then 
iamps are to be preferred to pits. The experiments have shown that 
lie winter losses in clamps are smaller when the ends are covered at once 
ind the top only in December, unless continued frost should render this 
lecessary sooner. The sides of the clamps were covered with earth and 
k top with heather. 

The higher the temperature in the pit, the greater was the loss dur- 
ng the winter ; the importance of attending to ventilation at once in the 


lutnmn in order to keep the temperature as low as possible in the pit, was 
}roved. By a suitable arrangement of air passages in the bottom of the 
)it, the temperature was lowered during the first months by i to (i.8 
B3.60F.). The lower temperature diminishes the vegetative activity 
if the roots ; consequently the loss of dry matter between autumn and the 
riddle of March was i % cwt. per acre less in ventilated than in unvent- 
lated pits and i cwt. per acre less in ventilated clamps than in unvent- 
lated ones. As the value of the diy^ matter can be estimated at 5 per 
^vt., the cost of ventilation is negligible in comparison to the loss that 
voiild be caused by neglecting to ventilate the pits. From New Year’s 
lay onwards the air passages in the pits were closed, as they had been 
yeriously during periods of frost. 

When the clamps are made in the second half of October, the temp- 
mature in them is higher than when they are made at the beginning of 
'November. The experiments have shown a loss of 16 cwt. of dry matter 

acre when the clamps are made in October and not ventilated, as 
gainst 8 cwt. per acre when they are made in November. It is therefore 
idvisable to make the clamps as late as possible, and if special v eather 
conditions require the work to be done in October, ventilation becomes a 
lecesssity. 
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The loss of dry matter increases progressively from autumn to tw 
middle of March ; if the clamps remain untouched for another mo J 
namely up to the middle of April, the loss during this month is 
the total lo^s up to the middle of March. This is due to the fact 
during the latter period a high percentage of the swedes rot in the claim 
On uncovering it in the middle of March, the loss during the succeed!.^ 
month was one-third of what it is when the heap was uncovered m tli 
middle of April In districts in w hich mangolds are not grown and si' edo 
must be available after the middle of April, it is useful to uncover tlj 
clamps in the middle of March. By measuring the temperature of th 
clamps, one can hav'e an idea of the amount of the loss being caused, p,] 
this objecl special thermometers are made, by means of w hich the temr 
erature is taken once every three days during the first month and onct 
week afterwards. If, in some ix)ints, an increase of temperature is notiu^t 
it can be lowered by uncovering that part of the heap. 



PUNT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

- Further Notes on a Disease of Red Clover in Tuscany (i), - i, bacmkiw, 

tJSao.Ai.E, and B.SBGACLl.PETKOca, Gko. -II. Dec Geercjo, Giacomo. ■ - Jlli Mia 
fitak Accaikmin economica-agraria dci CeorgofiU ix Timw, Series 5, Val. XI Part 2 
pp. 1-^2, I plate; pp. 133-183, figs, r-39, Florence, 191^. 

I. — The researches of Profs, Baccariiii and Bargagli-Petmcd on the 
isease of Triiolmm pratense known as “ incappucciamento’', which first 
I'ipearcd in several parts of Tuscany in 19': 8, have brought to light several 
ictois concerned in the damage, but without definitely deciding which is 
(I be considered as the true cause of the destructive disease in question. 
The theory of degeneration of the seed sown in laying down the crop 
be accepted in this particular case, 
i The following fungi have been isolated on several occasions from the 
eased clover ; Sekrotinia Trijolium, S. sekyotionm., sterile mycelia of 
^]%ypha eindHclotium, Phoma sp., Botryiis cincrea, B. mil^ans, Tonilas^., 
snfitw metachmm. Infection experiments have given results which, 
nigh not being definite, lead to the conclusion that the fungi, especially 
koiinia Trijoliorum, Botrytis cinerea and Fumiimi mdachroum, cannot 
considered as the ultimate causes of the disease. 

Tour types of bacteria have also been isolated, one of which (type a) 
snore constant and abundant than the others ; it is capable of liquefying 
ar and gelatine and evidently belongs to the genus Micrococcus, In- 
Illations of red clover with this organism have resulted in the production 
tlie chief symptoms of “incappucciamento in both field and pot cultures, 
therefore appears that the ultimate cause of the disease is bacterial in- 
vtion, probably with the organism of type a , Inoculation experiments with 
is organism tend to show that some lesion, natural or artificial, is neces- 
T for the organism to gain entry. Such lesion may be caused accidentally 

(0 See No. i 8 i, B. Feb. 1914. 
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by mowing, or by the action of certain insects or other animals boiitig 
stems and roots. Certain eelworms [Heterodera] have in fact been recorc 
on the diseased plants, and also insects belonging to Apion, Hylastes, AntJio: 
THUS (?) ) CccidofHyiu, Ptc/ottiulus , etc. Of these, the species of Cccidoinyifj^ ',y 
found to be superficially infected by bacteria, among which type a\ 
most abundant. The insects cannot be regarded as the primary cause 
the disease, but rather as concomitant pathogenic causes (this may also 
said of the fungi) and also disseminating agents of the bacteria, 
they carry from plant to plant and inoculate direct into the tissues. 

It is not very probable that a deficiency of lime in the soil can h: 
given rise to the disease, nor can it be attributed to soil " sickness 

It is quite probable that the extensive floods of the Elsa in 1^,7 j 
established soil conditions favourable to an intense development and a ra 
spread of pathogenic organisms previously localised or sporadic. Anot 
hypothesis may also correspond to the facts; it is well known that the mt 
holism of micro-organisms is liable to variations and extraordinaiy adaj: 
tions, and that slight changes in the conditions of the medium are a 
to control the elaboration or suppression of definite substances (tcj 
or hormones). It is therefore by no means impossible that variations 
the medium may exercise an influence on certain soil organisms so aj 
render them capable of a pathogenic action once they have gained an 
try into the tissues of the plant. Erom this hypothesis it would ayp 
that the intensity 'of the bacterial action would gradually diminish as 
soil recovered its normal conditon, until it finally disappeared. The prog 
of this recovery would be facilitated by omitting clover from the rotat 
and substituting some other forage crop. 

XX. Prof. Del GuERCIO observes that clover attacked by a dis( 

known as " stremenzimento” or “ incappucciamento ” in the province 
Florence, Siena, Pisa and Arezzo, showed symptoms which were eridei 
not due to insect or other animal pests and other symptoms of a difiei 
nature caused by w'orms, molluscs and various arthropods (Crustacei 
Arachnids, Myriapods and Insects). 

The following insects are described in detail from the systematic 
biological point of view, as pests of dovti \ RhizohHesia trifolii genet 
nov., Aphis scaliae sp. nov., Pemphigus /ri/o^wsp. nov,, AntJwthrips s 
Ceddomyids, Apion (especially v 4 . virens), Hylastinus or Hykstes trijolii, 

The w'riter considers that this disease of clover is similar to that c 
ing the dwarfing of other plants and draw s the attention of agricitltu: 
to the necessity of good manuring and rotation. 

Though there is no doubt as to the damage caused by Hyms 
Apion, which is more than that due to Ceddomyids and Tylcn'M 
vastator, no precise relation between these pests and micro-organisms ca 
determined in the present state of the researches. At present it can 0^, 
said that they are connected with damage to clover. It will be nec^ 
to observe which action begins first and which is more 
The writer indines to the opinion that insects and 
trouble and that subsequent developments of the disease are due 



piSEASES NOT DUE To PARASITES OR ni? rm 
UNKNOWN ORIGIN 


1687 


I?uture investigations should concern u . 

of the clover and of the soil, nematodes, insects microbes 

the disease of clover, with a \dew to'finding thp operations 

ial growth of this crop. the best means of obtaining 

rfSi ' Blossom-End Rot of Tomatoes, - brooks ru.t,r • ,,, 

No. 5t PP- 345'373r plates XXIV-XXVI. firrc ' ^hioputliology, Vol. IV, 

plos&mi-end rot or point-rot of tomatoes fir't . 

1888, is of general occurrence in the U lited States and Ls h 

Canada, Cuba, AustraUa, New Zealand and valu 0^^017"^'^^ 
The first symptom of the disease is a water-soaked appearance on the 
M,^n. portion of the fruit, followed by a spot at the base of the sly e or 
a centaeter or imire away from it, or, as is more commonly tl 4 
,tc whole blossom surface of the frmt may be affected. In tin stage 7 
j^ase very much resernbles a bnuse. In a feiv days this dark green n4t r- 
^aked area becomes black, later invoUfing the whole blossom half of the 
yt. The affected tissue collapses and becomes finn and leathery. This 
(tillapsiug of the diseased tissue, together with the contimied dcveloimient 
,1 other parts of the fruit, may produce a definite depression on the blossom 
half of the fruit, but more often it results in only a flattening of the tomato 
The first effects of the disease are not always superficial. Fiiiit that 
appears entirely normal from an external view has often the tissue iif 
Kveral or sometimes all of its placentae collapsed and blackened in the parts 
nearest the blossom. In some cases this internal cxindition is accompanied 
by a very inconspicuous depression of the surface tissue above it or by a 
small water-soaked area on the surface. 

The cause of the disease ha^ been attributed to various organisms, viz. 
Phytohacter lycopersicum, Macrosporium tomato, M. Solani, Fmaritm cmbc- 
ms, etc., and many have regarded it as contagious. Recent result.^ seem 
to show that it is not contagious and that its origin will be found along 
cultural and physiological lines. 

Spraying experiments have generally given negative results, and the 
mjority of authorities attach little importance to this means of control. 

I Culture experiments have led to the conclusion that neither bacteria, 
m fungi, nor enzymes are the cause of this disease. Plants growing under 
ik most favourable conditions are more liable to attack. Continued ex- 
psive watering, as well as a drought, may give rise to the disease. Manuring 
kith potash salts in solution increases the disea.5e in proportion to the amount 
pf potash applied, whilst nitrate of soda causes a decrease in the intensity 
*>1 the disease. These results were not confirmed in the field experiments, 
itrate of soda showed slightly less tendency to increase the disease than 
ilphate of ammonia or organic fertilisers having an equivalent amount of 
rtiliser. Heavy applications of horse manure have increased the disease 
Jt of all proportion to the increase in vigour of the plants. Plants well sup- 
iied with water on a sandy loam have developed less disease than those on 
day loam. Raising the soil temperature of greenhouse plants has increased 
le disease. The writer is of opinion that the increase in the disease 
heavy watering is due to the development of harmful humic and 
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ammonium compounds and an accompanying decrease in 
Susceptible tissue contains mere starch and more oil than normal 
and its cell-sap has a higher osmotic value. The protoplasm of the cells 
the fmit of the heavily- watered plants is more granular and contains mo 
oil than that of the lightly-watered ones. 


BACTERIAL AND FUNGOID DISEASES. 

1183 - Contributions to the Cryptogamic Flora of Thuringia, — Jaap,otto 

nales Mycohgici, Vol. XII, No. 4 > PP- 423’437. Berlin, 1914. 

A systematic list of 300 species of Myxomycetes, Schizoinycetes 
Eumycetes, collected during the month of July in the years 1906 to 
various parts of Thuri ^gia. Some of them are new to Centra] Germany ar 
also to Thuringia. One of two species of fungi new to Science is Ent 
m' fhihora Jaapiana Bubak, found on the hemipterous pe^t Emcaniku i 
iemtpius 1 . (fam. Jassidae). The list includes numerous fungi living ( 
the resin of s]nuce, which are very abundant and well developed, especial 
in the w'ood'; near Oberhof. 

1184 - Contributioi to the Mycological Flora of Serbia. — Ranojevic, N,, in •< 

nales Mycologici, Vol. XII, No, 4, pp. 393-421, figs. 1-5. Berlin, 1914. 

This third contribution contains 271 species of fungi collected chief 
during 1910 and 1911 and partly during 1913, in various parts of Serbi 
and on a large number of plants, many of which are cultivated 
otherwise of economic value. 

Of these, two genera and 19 species are new to Science; large mimb< 
are new to the district and occur on host plants of economic importam 

The following, amongst others, are either new to Science or fre: 
records for Serbia : Podosphaera tridactyla, on leaves of Prums Ammiac 
LeptofiphaeriaTritici on the leaves of wheat; UromycesTropaeolis\f.m 
on the living leaves of Tropaeolum majus ; Phyllosiicta Betae on the leaves 
Beta vulgaris ; Cicinnobolus Humuli, parasitic on Erysiphe Poly^oi 
E. Cickoriacearum and Sphaeroihoeca Humuli (i) ; Septoria NupJm 
sp. nov. on the living leaves of Nuphar luteum\ Dilophospora graminisi 
the ears and leaves of wheat; Oidium Tuckeri on grapes; 0 . quercimm^ 
the leaves of Quercus pubescens and Q. sessiliftora; Microbasidium Sor^ 
(species representing the. new genus Microbasidium, instituted by Bub; 
and Ranojevic, and synonymous with Fusicladium Sorghi Pass.), on t 
living leaves of Sorghum saccharatum. 

1185 - Pellicu/aria KoJeroga iniurious to Coffee in Porto-Rico (2). 

Fawcett, G U., in Journal of Agricultural Research, Vol. II, No. 3, pp. 231-233, figs-i 

Washington, D. C., 1914. 

In 1912 J. Kuijper reported that comparisons of the fungus causi 
rhe disease known as “ zilverdraadziekte ” of coffee in Surinam vi 

(1) See in this connection. No, 75, B. Jan. 1914. 

(2) See No. 2983, 6 , Aug.-Sept.-Oct, 1911. 
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, fungus causing the so-called leaf-blieht ■ r, 

J msion that the latter disease is not identical wither 

fungus cansirrg the " candelillo'. “ 

„,i„g other coffee diseases, and on the other hald tlm T rtlnt lhe 

Options correspond suffiaently With the charactPr^nf I f 

p„rto Rico, it seems justifiable to identify this fungus 
.rther, the specimens of P. Koleroga collecfed i„ MysL w L cflf 71 
the disease agree perfertly v.ith those found in Porto iSl ‘lu 

The researches on the Venezuela disease (" candpUllo”', . 

.dttsiou of Kuijper that the fungus is distinct from P. ffoLorihoS 
ied to it. ' ® 

I, is therefore concluded that P. Koleroga exists in the Antilles and the 
,th American continent as well as in India, and that a fungus of simihi 
peaiance and causing a^disease known as “ caiidclillo ” has also been 
iiad on the continent, this appears to be the only fungus of this nature 
Bd in Venezuela and was wrongly identified as P. Kolavga Cooke. 


(6 -A Contribution to the Morphology and Lite Hidtcry ot Pestalozzia 
fynerea Desm. - Wesker, j. j„ i„ rhytopamogy, voi, 4, No. 5 p,, 

•Me XXVIT, figs. 1-7. Baltimore, Md,, 1914. 


The question of the exact relation of Pestalozzia jmierca Desrn. to the 
,noti? coniferous hosts on v\ hich it has often been recorded in both luirope 
,(i America, has for many years been more or less in doubt. Other species 
PMozzia have often been reported as appearing in dose relation with 
teased plants, yet actual proof of their parasitism is lacking in many 
ses. 

In plate culture, in addition to the typical 4 -septate conidia, another 
ad of spore appeared, resembling a chlamydospore ; on germination, 
is produced a mycelium, the hyphae of uhich under favourable conditions 
:oduced similar chlamj^dospores, or, on plate and tube cultures, the 
■pical 5 -celled cxinidia. 

Inoculation experiments proved conclusively that this species is 
irasitic under certain conditions, the most important of ^vhich appears to 
^the presence of a great amount of nicdsture in the oir. The fungus is 
Table of attacking both the leaves and stems of the hosts used in the 
iperiment, viz, Weymouth Pine (Pimts Strobui, L.), Xorv. ay spruce {Picea 
fes [L.j Karst.), and hemlock (Tswg'ia! crtiwt/rni ns). The symptoms of the 
^aseare browning of the leaves, follow ed in some cases by the appearance 
i'jperficial mycelium, the drooping of the young shoots, and the deve- 
piflept of the acervuli. The shoots finally die and eventually the w hole 
^ is killed. 


means of control, diseased seedlings should be destroyed as soon as 
^ected, and as a preventive, the ordinary methods of spraying with Bor- 
mixture will probably be effectual. 
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1187. - Paccinia Menihae on Mentha canadensis var. p/perasce/is ir 

Hu gary (i). — Gr6f, Bti ,in Kisirleiugyi Kodemhtyek, Vol. XVII, Part. 4, pp 

2 figs, Budapest, 1914. 

Puccinia Menthae Pers. attacks net only Mentha arvensh, M, 
and M. piperita, but also M. canadensis piperascens, 
grown in Hungary for some years. 

On tliis host the aeddium stage develops towards the end of Apri 
on the stems of shoots 4 to 6 in. long. It causes a swelling between the firs 
and second node, which results in a curvature of the stem ; in some case 
the sw elling extends over the whole surface of the stem, resulting in twist 
iug. The diseased plants retain green leaves only at the summit, th 
rest being shrivelled. 

Uredospores appear in July and teleucospores at the end of Septembei 

The disease causes a very poor yield owing to the damage to th 
leaves and the reduced quality of the essence. 

Treatment consists in collecting and burning the fallen leaves in autnra 
and spraying the infected plots w ith a 2 per cent solution of copper sulphab 
The spraying should be repeated in the spring and the crop cut during Jun 
before the appearance of the uredospores. 

1188 - American Goosehwry Mildew in Italy (2). — greppi, Carlo, in Rkista di p, 

iologia vegeUile, Year,^II, No. 4, pp. 9 7" 99- Pavia, 1914. 

The occunfcnee of American gooseberry mildew [Sphacrotheca mys-im 
[Shw^ein.] Berk, et Curt.) was recorded on the shoots, leaves and fruits c 
gooseberries in the middle of May 1914^ ^ garden at Tromcllo (prri\ 

of Pavia). 

Gooseberries are very little grown in Italy, so that this fungus canne 
be of such importance as in other European countries. 

iiSq - Hypoebnus Barn&ti, a New Fungus on the Vine in Switzerland. - 

I^ENDNER, A., in BiiUetin de la Sociele boianiqiie de Geneve, and Series, Vol. VI, Xo, 

pp. 104-106, I fig. Oentva, 1914- 

Towards the end of autumn in 1913, several vines growing near to eac 
other in a vineyard ac Bossey appeared to be diseased, and peculiar nodiih 
excresences known to Erench growers as “ broussins’’ were obsenvdc 
the stems. 

Surrounding these tumours was a white felted growth resembling 
its characters the fungus Anreobasidium Viiis Viola ^ and Boyer, b 
actually belonging to a new species of Hypochnus, described by the\vnt 

as H. Bumati. . 

Analysis of the soil showed a high percentage of lime, which the \vnt 
considers is the primary cause of the disease. This new Hypochnus is co 
sidered to be a secondary parasite, or perhaps a saprophyte. 


(1) See also No. 1211, B. Oct. 1913. 

(2) See also No. 183, B. Feb. 1914 ; No. 953. Oct- I 9 i 4 ; 


[Ed]. 

and NO. 1068, F, Nov. 19: 

(£i) 
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pail^sitic a-d other I^7URI0US FLOWKRIXG PLAXTS. 


..parasitic Flowering Plants on Para Rubber Trees in o un 
(f.KI. s.).- brooks, F. T., in m Agricultural HulUliuol ikc 
I 11. NO. 7 , PP. i 65-:66. Ku^a Un.pur, Febrnary 

A considerable number of trees in Ha<ea plantations were noticed to be 
,i,dby tw^ kmds of parasitic fio.ering plants, not yet detenni.icd (r) 

, manner similar to that in which mistleh'e attacks certain trees in 
The parasites possess green leaves, but weaken the host by ob- 
uiiig supplies of n ater and mineral salts from the branches, to « hich they 
^attached by means of suckers. Several of the rubber trees carried 
,5, of these parasitic growths, which were evidently doing considerable 
sage, the portions of the branches beyond the place of attachment of 
parasite being killed m a number of cases. 

Tbtir simple entire leaves and prominent position on the branches 
the presence of these parasites easy to detect. 

The area which was most affected by these parasitic plants consisted 
cost entirely of trees in poor condition. The foliage \\ as thin and it 
s probably this circumstance i\liich enabled these parasites to become 
ablished, for in a tree possessing a healthy and vigorous leaf canopy the 
tt below the crow n would probably be sufficiently reduced to prevent the 
relopment of these troublesome plants. 

AU branches bearing such growtlis should be cut out, and efforts should 
made by manuring to stimulate a more vigorous development of the 
KS, which should be rested until a better leaf canopy has been dev^eloped. 

li Experiments on the Food Requirements and Growth of Couch (Agropyron 
rtpens), Bvrmester, Hermann (Breslau), in Fuklings LandwirtscJtaftliche Zeitung, 
Year 63, Part 16, pp.547-556, i fig. Stuttgart, August 15, 1914. 


The writer has made a number of experiments with couch-grass {Agro- 
m repens), in completion of those published by Kraus as No. 220. of 
\Arbeiten der D. L. G. (i). 

In pot experiments with a light loam soil it was found that pieces 
hijome placed at a depth of 30 cm. {12 in.) did not succeed in reach- 
the surface, while at 15 cm. {6 in.) the growth madt in more than three 
iths was not much less than with pieces at a depth of only 4 cm. {i % in .). 
llauurial experiments showed that conch can grow wdl in very jK)or 
5; when given abundant supplies of nutritive substances it makes a 
ewhat increased growth, but the increase is by no means proportional 
k absorption of these substances, the result being that the plant be- 
abnormally rich in the particular nutrients supplied, 
h a series of pot experiments in which oats were sown with and without 
of couch, it was found tJiat the yield of grain of the oats was 


(i) Probably Loranthus spp., which are cotumon parasites on Hevea, and other 

' in Mahya. 
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always distinctly greater when couch was present, while the yield of str J 
was only slighth reduced ; comparison with similar series in which co'ac 
was grown alone shewed that the oats had greatly hindered the gro^ ^ 
of the couch, reducing it to from 5 to 15 per cent, of the normal. 


INSHCT PESTS. 


1192 - New Coccidae in Japa^. — Kuwana. S. I., in Journal of Entomology and Zoo’^^ 
Vol. VI, No. I, pp. 1-8, plates Mil Claremont, Cal,, 1914. 

A systematic description of the follow ing eight new species of Coccid: 
recently recorded : 

1) Xylococcus napiformis, on Qitercus serrata, at Kishigahaia, ToH 
and other localities in Japan. 

2) Phenacoccus azaleae, on the branches and underside of the leavi 
of Azalea ; closely allied to P. pergandei Ckll. 

3) Eriococcus festucae, on Fesiuca parvigluma, at Kishigahara, Tok 
(1910) ; closely allied to E. insignis Newst. and E, greeni Xewst. 

4) Pulvinaria citrkola, on Citrus, at Okayama, Shizuoka, and ( 
Diospyros Kaki, Hibiscus syriacus, Citrus and other plants at Tokii 
closely allied to P. ceWosa Green; has one generation per year and is ve: 
injurious to Citrus at Shizuoka and Okayama. 

5) P. photiniae, on Phoiinia illosa and Celtis sinensis, at Kishigabai 
Tokio (1912). 

6) P, okitsuensis,on oranges, at Okitsu, Shizuoka-ken (1912); alt 
to P. thespesiae Green. 

7) P. idesiae on Idesia polycarpa and Phellodendron amurtn^i., 

Kishigahara, Tokio (1911) ; near P. horii Kuw. . 

8) Lecaniim (Eulecanium) pseudomagnolianm, on Citrus, at Toki 
and Shizuoka (1911); to Lecaiiium [Euleemium) magnoHarnm Od 
recorded as occurring on Berheris nepalends at Tokio and on the vines 
Shizuoka-ken (1912) ; this is the first record of this species in J apan. 

1193. — New Species of Hymenopterous Parasites on ffe/iothis armig-era^t 
Car^drina exigua in Russian Turkestan. — kokujev , niki a, m 
russs d’EniomoIosie, 1913. Vol XUI, No 3 - 4 , PP- 5 i 3 " 5 i 4 . Petrograd, 1Q14. 

A systematic description of the folloNang new Hymenoptera: th 
hrobracon simonovi, reared from a lawa of HelioUih am'gcra 

obsoUla F.) (i); Chelonus cara'irinae and Mtcropates rupecyi 
obtained from a larva of Caradrina exigua Hb. Laphygma /aww. 
culaia Harr.). 

(I) See alfK) No. 2584, B. Aug, -Sept. -Oct. 1911; Nos. 125 and I 94 , B. FeK j?' 
No. 203, B. March 1913; No. 627, B. Juae 1913; No. 1117. B. Sept. 1913. 
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, . Oichomeris ianthes, Catopsi/ia ernr^i, ^ 

aatidava, injurious to Lucerne, Cassias and Cvcas in Cev^^ Catachrj sops 

T,op,ca, AsricuUurnt. Vol.’xi,!!,, n“ 3^? T' ^ ^ 

Ill December 9 3, the hicerue at the hxijeriiueiit Station, Peradeuiya 
^ badly attacked by the oaterphlar of ,he 'Idud.i u,oth DicMs 
,j33lleyr which folds the leaf rts from Wow upwards aud eats them 
patches. A few of the caterpillars had lieeu parasitised by a small 

iCDllid- 

I, April 1914, several of the Cassias in tlie Botanic Gardens were 
, lifted by the caterpillars of the butterfly CalopsUic croede Cramer 
, caterpillars have the habit during the heat of the dav of climbing 
Jessly up and down the trunk and congregating hetween the limbs at the 
C of the tree. Advantage was taken of this to feed them with branches 
issia sprayed with arsenate of lead. These cut branches, however, soon 
ted in the strong sunlight. A few Chalcids were noticed about the pupae 
1 several of the caterpillars contained Di]jterous puparia. A small 
nber were also attacked by a disease which prevented them from piipat- 
The surrounding bnslies and trees were coiered with pupae. Ou 
: underside of one leaf of Bryophylliim sp. fifteen were suspended and 
another fourteen. Hundreds were found on the neighbouring Palmyras 
e^yon the uuder-surface of the uncut leaf bases. 

Among the pupae crows and king-crows did good work, though the 
fls did some damage by breaking off leaves and twigs from the more 
ti plants. The king-crow was also observed feeding greedily ou the 
trpillais. A branch of parasitic Loranthus growing on one of the Cas- 
; was untouched. 

In March i 9 ^ 3 i the larvae of Catachrysops pandava Horsf. attacked 
‘ [roads of Cycas revoluta in the Botanic Gardens and stripped them 
mi to the midrib. There were holes in the midrib at intervals, and the 
ide was eaten out and the cavity full of a blackish or brownish evil 
eliing frass. 

Urvae and pupae were present, often several in the interior of each 
drib, In January 1914, these same caterpillars were feeding on the 
deiside of the fronds, eating through to the upper epidermis. They 


re attended by ants, Camponoius sp. 

In Alay of the same year, the young fronds of Cycas Rumphii were 
tacked; they elongated but were reduced to the midrib, which was dead, 
iliered and bent and hung limp at the apex, giving the tree a very uii- 
Hy appearance. In this case also holes had been eaten into the midrib, 
t there was no extensive mining in the interior, probably because there 
IS sufficient food externally to enable them to complete their growth. 

butterflies were actually observed ovipositing on the tender fronds. 
iiJy of the eggs were ruptured and a minute, brownish ant was observed 
lively nibbling at the eggs. An appHcation of arsenate of lead when the 
are young is recommended for this pest. 
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1195 - AnliwI Pests of Camphor in Ceylon. — ROTOEaFow), a„ m Xh t 

Agticidltmst, Vol. XUH, No. 6, pp. 463.468. Colombo, 1914. 

The writer describes the following insect pests of camphor (r 
momum Camphora) in Ceylon: ' 

1) Thrips (probably Crypiufhrips floridensis Watson, recently d 1 

as injurious to camphor in Florida), not previously recorded in r 
It damages the buds, leaves and branches, causing them to blacken and 
Spraying with tobacco decoction is recommended. ‘ 

2) I^eaf-miner of camphor {Acroceroops sp.) ; the larva mines 
the upper epidermis of the young leaves, causing a large blotch ; the ? 
seems to start from any point, but in most cases the nariovyest ' 
presumably the earliest part of the gallery occurs towards the base of' 
leaf and often on the petiole. The larva is parasitised by a Chalddid ^ 
a Braconid very effectively. Spraying the diseased leaves with toba 
decoction is recommended. 

3) The large bagworm [Clania' variegata Snell.) ; the case in whicli • 
grub lives is made of brownish-white silk sunounded by pieces of st( 
twigs lying in a horizontal direction. Probably the best way to d 
with this pest is to collect and destroy the caterpillars. 

4) Bagworm (probably Amatissa oonsorta Tempi); the case is compos 
of short pieces of twig arranged in a spiral 

5) l^arvae of tw^o species of Pyralid (?), one of which is injurious to i 
buds and tbe other to the young leaves. 

The following insects are also mentioned : 

I) Xyleborus compactus Eichh., occurring also on tea, coffee, and avoi 
pear ; 2) X, arqmtus Wynne Sampson, which according to Green bores 
Uving branches; 3) recorded by Green on deader diseased w. 

4) Lepidiota pinguis, recorded by Green as feeding on the roots ; 5) 5 n 
ooncolor, Papilio lankeswata, P. clytia, AUacus atlas, whose caterpillars 
recorded by Green as feeding on the leaves ; 6) tw^ giidler, a lepic 
terous larva which mines in the young twigs, often causing them to 
and fall over ; it bears a marked resemblance to the one found feedin 
the buds and referred to above, and it is possible they are one and the si 
spedes ; 7) Coptosoma siamicum, observed feeding on the young sho 
8) Aspidiotus (probably A. camelliae) observed on the buds and twigs 
Tetranychus bioculatus, recorded by Green as occurring in injurious n' 
bers on the upper surface of the leaves ; 10) Brevipaipus ohovatus, recor 
by Green ; ii) mice, recorded by Green as digging up and devouring s 
in the nursery. 

1196 Outbreak of iHa/acosoma fragiUs in California. - van dyke, edwe 

(Dept, of Entomolc^, University of California, Berkeley, Cal.), in 

letin of State Commission of Horticulture, Vol. Ill, No. 9, pp. 35 i- 354 t 

Sacramento, Cal., SQ)tember 1914. 

The genus Malacosoma {Lasiocampidae) contains several species ha 
to be injurious to various trees, including apples, in California : they 
M. cdijornica Pack, (on live oaks and apple), M. constriciu Stretcli, 
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II lame of the last-named, biown as the Great Basin tent eater- 
.re found to be present in enormous nnmKr.r. 


xne r: T the Great Basin tent cater- 

„ere found to be present rn enormous numbers during the past summer 
^j,des of Mhu^ iornuns brush in the countrv about Mt 
y appeared early in June ; by the beginning of Julv, having defoliated 
Ccunothm bushes, they mgratedm vast hosts, attacking the leaves of 
,,ees (except tomfers they came across: a few reached some apple 
=' destructive as the other sp^es 

itioned above, rhey also became a great rmisance on the railmvs' 
,g to their crushed bodies causing sUpping ; eventuallv the enmues 
e fitted with steam jets to blow them off the rails, * 

Many of the caterpillars were parasitized by various si:fecies ot Tachinid 
i. wliich, however, made little impression on the numbers ; others were 
asitized by ichneumon flies, while two species of Calosom^ and two 
,|)swere preying on them. 


- Phloeotribus scarabaeoides and Hylesinus o/e/' perrfa, Beetles 
injurious to Olives in the Arezzo District, Italy (i). - de rosa, antonio, in 

a CoUivaiare, Year 6o, No. 28, pp. 301-^05, figs. .^7-49. Casale Monferrato, 1914. 

Phloeotribm scarabaeoides ^ Bern. (P. oCeae V.) and Hylesinus okiperda 
fain. Ipidae,) bore galleries in olive branches, and are the cause of con- 
sable damage in the country round Arezzo, especially on the hills 
ing east near Staggiano, 

For the control of these insects the writer recommends: o] destruction 
tk insects during the winter by cutting and burning the diseased 
.aches; h) rational pruning of the trees; c) careful cultivation of the soil ; 
^}iiiplete manuring for the trees. 


i. - Tetropium gabrhH var. crawshayt on Larch in England. 

OSMASTON, B. B., in Quarterly Journal of Forestry, Vol. VIII, No 1, pp. 277-271), 
Sgs. London, 1014, 

Jeiropmm gabricli var. crawshayi has recently been reported on larclies 
several widely separated localities in England, viz, iMaer (Xorth Stafford- 
le), Gerard’s Cross (Berkshire) and Ha^wvard’s Heath (Sussex). 

The insect deposits its eggs in the crevices of the bark of unhealthy 
ss. The larvae devour the phloem and cambium and even penetrate 
« the wood before pupating. The tree succumbs quickly and the ex- 
^al layers of the wood, especially the sapvvood, show slight damage, 
talthy trees do not appear to be attacked. This beetle finds conditions 
England favourable to its development, since most larch plantations 
Wain trees attacked by canker {Dasyscypha calyctna Euckl,) and by 
Jliermes’’ (Chermes laricis Hartig), and it will not be surprising if it 
f'M’es considerable importance in the future. 


fi See also No. 306.4, B. Aug.-Sept.-Oct. 1911; B. Oct. p. i 5 fiT ; 

1913. [Ed,), 
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Plantations should as far as possible be cleared of all unhealthy , 
diseased trees. As soon as a tree is attacked by the insect, as indicated \ 
the wilting of the leaves in summer and confirmed by the presence 
larvae under the bark, it should be cu. down and made into tinibei 
stripped of its bark and the chippings burnt. ^ If the green woodpeck 
{Gecinus viridis L.) is present, the diseased trees may be recognised by t 
holes in the bark. Dead larches are sometimes found with holes 'ho 
which the woodpeckers have extracted the grubs, so that only a 
number survive to propagate the species. | 

The following rules are recommended for new plantations: (pthi 
should be limited to districts where the larch is known to thrive ; ?i) 
plantations should be made, so as to maintain more natural condition] 
c) the trees should not be too dense at the time of thinning out as ]X)les, 


Ai^FREDO RuggERI gerente responsabtle. 




